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Problems of Winter Use on Forest Lands 


ALL OF US can remember a time in 
the not so distant past when win- 
ter use of forest land for recreation 
was insignificant. I am referring, 
those 
where winter brings deep 


of eourse, to forest lands 
snow, 
prolonged cold and severe storms 
in the Lake States, New England, 
and the West. With the end of fire 
and hunting seasons, foresters 
closed their stations in the field and 
skeletonized the working staffs. 
Highways through mountain 
passes often were snowed under; 
summer resorts closed and indus- 
tries such as logging in most in- 
stances came to a halt. 
a scattering of trappers and min- 
ers, an occasional timber cruiser 
and game study man, and the few 
hardy forebears of that fraternity 
which now runs into the millions, 
the the high 


back country was isolated and de- 


recreational skiers, 


serted. 


Increasing Winter Use 


Within little more than a decade 
there has been a dramatic change 
in this picture. No certain date 
can be fixed for the change. It has 
not been universal or due to any 
But the fact re- 
forest 


single influence. 
mains that nowadays, on 
lands in many parts of the country, 
especially national forests and na- 
tional parks where semihibernation 
was once the rule, winter use in 
terms of numbers of people, dollars 
invested and administrative work- 
load is pushing that of summer ree- 
reational use. 


The trend toward year-round use 


of the northern forests became 
noticeable before World War IT. 
One signal was the construction 
and maintenance of all weather 
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F. C. Koziol 
supervisor, Wasatch National 
Forest, Salt Lake City, Utah. 
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A trail side ski patrol rescue cache in the Wastache National Forest, Utah. 


Greatly increased winter recreational use of national forests has added to the re 


sponsiilities of the administrators of thos¢ 


highways through the mountains 
from the Rockies to the Caseades, 
to the Prior to that, of 
eourse, Wwe developing 


New 


Sierras. 
had 
recreational 


been 
winter use in 
England and the Lake states. 
National Forest funds and engi- 
neering went into many of these 
roads and their feeder systems. In 
numerous instances trunk highways 
traverse national forests for many 
miles. The tremendous flow of traf- 
fie over them which has developed 
in recent years, particularly during 
and since the war is, indirectly at 
least, winter use of the forests. 


1 
Ss]. 
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lands. 

Industrial and agricultural ex- 
pansion in the West has also led to 
winter use in forest 
areas. Logging pushes farther into 
the back country over better roads 
and operates the year round. Ree- 
lamation and power projects seek 
the headwaters with all their re 
lated activities of transportation, 
communication, and housing. Many 
of these dams like Hungry Horse 
in Montana and Anderson Ranch 
in Idaho lie within the boundaries 
of national forests. The water they 
use to supply electrical, irrigation, 
and culinary needs of our western 


increased 
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empire is stored on national for- 
ests in the form of snow. Although 
the Forest Serviee does not have 


direct supervision over such proj- 


their existence is a form of 


ects. 


winter use. Many of the snow sur- 


veys on which irrigations engineers 
base their annual plan of operation 


are made by foresters and woods- 


men of the various cooperating 


agencies 
The familiar forms of transport 


and communication ra‘lroads, 


highways, eleetrie transmission 


lines and telephone lines—using 


the forests winter as well as sum- 


mer, have been joined in reeent 


years by two new ones: pipelines 


for the transport of natural 


TAS 


and oil and relay stations for 
miero-wave radio and television. In 
the last there is a striking illustra- 
tion of the oftentimes unexpected 
ramifieations of winter use of for- 


The people east of the 


say the Japanese 


ested lands 
Sierras 
Peace Treaty ceremonies via trans- 
continental TV did 
of a Forest Service avalanche man 


who 
so by courtesy 


who made it possible for the tele 
phone company to complete a key 
station in the relay chain, on a 
10,000 peak within the Toivabe Na- 
tional Forest, almost a vear ahead 
of sehedule 


In these introductory remarks I 


have dealt principally with general 


forest uses of a vear-round nature 


which have shown marked increase 


in winter. Problems in connection 


with that are not necessarily 


a°S0- 


ated directly with forest reerea- 
tion-—although indirectly there are 
manv relationships. Thev serve to 
show, perhaps, that the modern day 
forester must be me and more 
the versatile individual, capable of 
doing many things 

Winter Recreation Use 
in Western Forests 

The Forest Service is dedicated 

to utilizing under a multiple use 


the natural resources un- 
benefit 
Of these re- 


principl 
der its jurisdiction for the 
of all the 
sources, recreation, winter or sum- 


people 


mer, is certainly one of the most 
You heard 


the famous saving: ‘‘Skiing is more 


important may have 


than a sport, it is a way of life.’’ 
This sounds a little pretentious, 
but I think we can all agree that 
it is no small contribution to health 
and morale of the American people 
that they 
themselves in the open from No 


to discover ean enjoy 
vember to April as well as in other 
seasons. 

Skiine is changing the outdoor 
recreation habits of the nation and 
in desirable ways, from spectator 
to participant, from one-season to 
all-season. 

Twenty-five vears ago the sport 
did not exist in this country except 
as a seattered activity of small 

Lake States, New 
Sierras, few 
Fifteen ago, 


trains were 


froups in the 
Eneland, the 
other 
thouch 
in New England, skiing was still 
a spert for the few. confined to the 
low elevation foothills and unreli 
able The 


most pe ple had come to it was a 


and a 
spots. vears 


snow running 


snow eonditions. closest 
eki-jun ping exhibition by profes 
sionals. 

Kor example, in 1935. winter mse 
for the Intermountain Re 
gion of the Forest Service. consist 
ing of Utah and parts of Wyoming 
Nevada and Idaho, was five thou 
sand Todav 
eral ski areas in this same region, 
where that peo 
ple are entertained on a single week 


entire 


Visits. there are sey 


and others, manv 
end 

Tam not aware if any philoso 
pher has ever explained why hu 
man beings love to slide, but they 
do. Perhaps it is an expression of 
God's 


awkward creatures afoot, for 


the envy of man, one of 
more 
the fleetness of the deer and the 
erace of the bird 

In any ease, the real upsurge of 
winter recreation in this country 
began in 1936 with Sun Valley in 
Idaho 
sort was developed on private lands 
in the foothills. It did not become 
an alpine-type area, comparable to 
Switzerland, until 1939, 
when operations began on Bald 
Mountain in the Sawtooth National 
Forest. By that time, the honor of 
being the first true alpine winter 
sports area in the United States 
had already been snatched from it 


Originally this great ski re- 


those in 


JOURNAL OF FORESTRY 


Development at Alta 


In 1937 at the request of several 
communities and individuals, Alf 
Engen, one of the greatest skiers 
of all time, and I toured the Inter- 
mountain Region in search of fa- 
vorables locations for winter sports. 
Most of the recommended ones, in- 
cidentally, have since been devel- 
oped. Among the places we looked 
over was Alta, in the Wasatch 
Mountains just east of Salt Lake 
City—in the 1860’s a great silver 
mining camp but long since aban- 
doned. Here, we realized, 
winter sports area comparable to 
the Alps, with a six months skiing 
season, long, steep slopes near tim- 
berline, abundant snowfall of the 
dry type beloved of skiers, and a 
metropolitan area within easy driv- 
ing distanee. On our reecommenda- 
tion, the Forest Service granted 
permits for the development of Al- 
ta, and in 1938 it became the first 
big time alpine winter sports area 
in the western hemisphere, perhaps 
anywhere in the world outside the 
Alps themselves. 


was a 


By a big time alpine ski area I 
mean one with lifts, lodges, trans- 
portation and all the other aecou- 
trements of a fully developed win- 
ter resort. And T should like to re 
mind those people who say that a 
bureaucratic 
progressive and unimaginative by 
definition, that the Forest 
by authorizing winter use of Alta 


organization is non 


Service 
walked knowingly into a complex 


and difficult 
safety problem. 


administrative and 
That 


we had known in 


was under 
stood, though if 
full all the ramifications to eome. 
perhaps we wouldn’t have had the 
In 1937 the pressure for 
winter use of Forest lands 
the irresistible foree it 
few years later. By 

plunge at that 
gained priceless experience in win 


courage 
was not 
hecame a 
taking the 
early date, we 
ter administration against the day 
within a few winter 
use in the Intermountain Recion 
multiplied itself by sixty and he- 
came three hundred thousand in 
stead of five. 

In 1935 there was not a single big 
time winter sports development in 
the Intermountain Region. Now 


years when 
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there are 10, plus 25 small areas, 
and more building. The Southern 
Rocky Mountain Region tributary 
to Denver has six, with more in 


prospect. The Pacific Northwest 
has about the same number. But 
with the tremendous wealth and 


population of California to draw 
on, Region 5 has out-stripped all 
others. 

For the country as a whole, win- 
ter use of forest lands in 1952 was 
about two million visits. For some 
individual forests and recreation 
areas, winter visitors are more nu- 
merous than in summer, a situation 
that, I dare say, never occurred to 
Marshall, Pinchot, and Teddy 
Roosevelt. 

The foresters in charge of ad- 
ministration of these areas had to 
take a new look, learn new things 
and venture into solution of prob- 
lems that no forestry school courses 
had taught them. 

If you have a taste for superla- 
tives, the United States now has the 
first double-chair lift in the world, 
the longest, biggest and, I’m sorry 
to say, some of the worst. There is 
even, believe it or not, a modern, 
big time winter sports development 
at altitudes up to eight thousand 
feet within one hour’s driving time 
of Los Angeles. 

Alta within the Wasatch Na- 
tional Forest was not only the first 
of the true alpine winter use de- 
velopments on forest lands, it also 
presented us with practically all 
the special problems of winter ad- 
ministration, in aggravated form. 
For the latter reason, I am going 
to use it from here on to illustrate 
this of some of 
problems. 

To begin with, a ski area re- 
quires a large amount of ground. 
Alta, like every mining district, 
was a checkerboard of land public- 
ly owned, privately owned and in 
between, that is mining claims filed 
on but not patented. This is fre- 
quently a typical land ownership 
situation. Fortunately for the 
cause, most of the essential land at 
Alta not under Forest Service 
jurisdiction had fallen into the 
hands of one man, the redoubtable 
Mayor Watson, the self styled King 
of the Prospectors. In the progres- 


discussion those 


sive and unselfish spirit that was 
characteristic of him he donated 
needed surface rights to the Wa- 
satch National Forest. Other indi- 
viduals and followed 
suit so that it was possible to get 
public control of the necessary sur- 


companies 


face. 

Other areas have not been so 
fortunate. Development of Slide 
Mountain, near Reno, for instance, 
has been held up for two years by 
the less publie-spirited owner of a 
small block of key land in the midst 
of a Forest Service tract. It took 
the drastic step of condemnation 
proceedings to break that particu- 
lar bottleneck. 

The ramifications of fully de 
veloped winter use are surprising 
and have led to a variety of prob 
lems in policy, administration, and 
operation. In the time of the 
C.C.C. and W.P.A., the Forest 
Service built facilities such as Tim- 
berline Lodge on Mt. Hood and 
the public shelters at Alta. It even 
engaged in snow removal and lift 
operations. 

Nowadays, however, the policy is 
to engage only in planning, train- 
ing, supervision and when funds 
permit such field operations as pro 
tection from avalanche hazard, 
and reseue, and 
Where the land is predominantly 
under Forest Service jurisdiction 
we feel that it is our task to see 
that the area is properly developed 
and efficiently operated for the 
service and safety of the public 
For this purpose the Forest Sery 
ice installed a few the 
annual Alta Snow Ranger School, 
where for 10 days men from pub 
lic and private agencies are trained 

The area problems then 
classify themselves about as fol- 
lows: 

1. Planning in detail the area to 
be developed before any construe- 
Advance studies of weather 
and hazard factors. 

2. Providing for adequate sani- 
tation control. 

3. Developing an adequate ad- 
ministration and safety program 
for such control as may be neces- 
sary in the interest of the public. 

4. Access Roads. Who will build, 
maintain, and handle snow removal. 


search research 


vears ago 


may 


tion. 
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5. Selection of the agency to 
out the primary develop- 
ments and financing. 

6. Improvement of ski trails. 

To fully illustrate how one area’s 
problems were worked perhaps it 
would be best to stay with Alta 
sinee that 


carry 


area can be considered 
the most difficult 
complex to handle. 

The nature of the snow, leneth 


as one of and 


of season, and general all around 
information on suitability for ski 
ing were well understood at Alta, 
before any developments were au- 
thorized. The elevation in the val- 
ley is 8,500 feet. A careful lay out 
plan for the entire area was made 
by recreational planners in advance 
and substantially fol 
lowed since. In the early stages of 


has been 
development and planning the haz 
ard factors were not well known 

The Alta situation from the bhe- 
ginning ereated a serious conflict 
with control the 
drainage basin is on a municipal 
watershed. Despite the objections 
of some health authorities, the pub- 
lie pressure for the development 
was so strong that it went ahead 

Incidentally the Alta ski lift 
development was sponsored and 


sanitation since 


financed by a community group 
known as the Salt Lake City Win 
ter Sports Association. There are 
several such associations in the in 
termountain area. 

Presently at Alta there are three 
different permittees operating fa 
cilities On publie land. In addition 
there are two lodges operating in- 
dependently on private (mining 
land. However, the main control 
lies in the hands of national forest 
permittees, which is fortunate. The 
standards for sanitation control are 
set up by the Health and Water 
officials of Salt Lake City. The 
Forest Service assists in their en 
forcement through 
the permits. 

Chemical toilets are a standard 
requirement with all effluent to be 
transported out of the drainage 
Kitchens and bath wastes are 


provisions in 


area, 
disposed of by conventional meth- 
ods, but must follow designs ap- 
proved by health authorities and 
these are very strict. Time will not 
permit going into detaile but T 
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should say that the water from 
Little Cottonwood Creek wherein 
Alta is and which 
plies about 25 percent of the total 
domestic needs of Salt Lake City, 
ranks high in purity from contami- 
nation. Its treatment 
chlorination still meets U.S. Public 
Health Standards. Despite early 
warnings to the contrary, 


situated sup- 


by simple 


winter 
use by 75,000 skiers, under the con 
effect, brought 
about a sanitation hazard in Little 
To provide 


safecuards, 


trols in has not 
Cottonwood Canyon. 
all possible however, 
Salt Lake City is planning the in- 
stallation of a complete treatment 
and filtration plant there in the 
near future. 

The nature of the 
such that it requires an area ad- 
duty 
The high altitude region is a breed- 
The 


total snowfall averages 500 inches 


Alta area is 


ministrator on constantly. 


er of sudden violent storms. 
per year or 100 inches per month 
during the skiing season. A safety 
plan must be carefully developed 
and enforeed not only with the op- 
erators under permit, but those on 
private lands also. The safety plan 
is designed not only for the skiing 
area itself, but for the lodges, lifts, 
and other facilities. 

There is also the problem of the 
aceess highway, a state road, which 
is perhaps the most difficult and 
critical. The maintenance of the 
highway and enforcement of traffic 
restrictions and regulations is not 
a problem of the area administrator 
or snow ranger; however, the snow 
ranger is in a strategie position 
the ski area itself to ap- 
praise conditions and advise the 
The state crews and 
the valley at 
4,500 feet. The snow ranger in the 
ski bowl at 8,500 feet 
controlling weather conditions pre- 


within 


state agency 
equipment are in 
where the 


The nine miles of access road 
much ava- 
lanche potential. Unless traffic is 
controlled during hazard periods, 
casual traffie and road crews with 
equipment would be 
grave danger. So, the snow ranger 
decide when conditions are 
safe or dangerous and act accord- 
A heavy responsibility rests 
on the shoulders of a snow ranger 


vail. 
is periled with 


Snow 
exposed to 
must 


ingly 


and he must be a man with much 
snow and weather experience. 

Ski trails or runs are generally 
of two types: (1) natural alpine 
terrain—treeless or nearly so by 
nature and; (2) man made trails, 
improved by cutting timber and 
removing ground obstructions. In 
the second group a great deal of 
skill and know-how is needed to: 
a) take advantage of the terrain 
exposure, and snow conditions, (5) 
create runs that are most attractive 
and thrilling to the skier, and (c) 
most important of all avoid cre- 
ating man-made avalanche traps. 

Alta probably has the most com- 
plex administrative pattern of any 
winter sports area under Forest 
Service jurisdiction with the pos- 
sible exception of Mt. Hood. From 
it we descend through all the les- 
sening stages to the vanishing point 
in cases such as Aspen and Squaw 
Valley where only a minor amount 
of public land is involved and 
where responsibility rests directly 
with the land owner. It is obvious 
that every winter recreational use 
on forest lands is a little different 
from all the others and must be 
tailored to fit. 


Avalanche Study 


Forest Service participation in 
this trend toward winter use began 
involuntarily. It was by coinci- 
dence, not design, that so much of 
the most desirable skiing terrain in 
the western states lies within na- 
tional forest boundaries. This em- 
phasizes a serious obligation on the 
part of the Forest Service to guard 
the interests of the public or see 
that it is done by its permittees. 
We never thought it would, but it 
has led us into some unexpected 
byways: the study of avalanches, 
for instance—a far ery from the 
foresters traditional line of study. 
Sinee this involves human life and 
property, I would like to go into 
more detail. 

The history vf Alta during min- 
ing days foreshadowed the problem 
of avalanche hazard. It was a tale 
of annual loss of life and destruc- 
tion of property. 

One might ask ‘‘ Why plan a win- 
ter sports development under ter- 


JOURNAL OF FORESTRY 


rain conditions that indicate the 
presence of avalanche hazard?’’ 
That is a good question. The an- 
swer is relatively simple; it is this: 
Any ski area to be of top flight 
character must have some terrain 
steep enough and sufficiently chal- 
lenging to be subject to snow slides. 
If it is not of that type it will not 
interest the great mass of the bet- 
ter skiers. So I could enumerate a 
few examples; Alta, Sunvalley, 
Aspen, Berthaud, Arapaho, Mt. 
Baldy, Stevens Pass—all have por- 
tions of their skiing terrain sub- 
ject periodically to avalanches. 

The Swiss mountaineers offered 
the only precedent for management 
of dangers of this type. They have 
been working on the problem for 
many years and their Avalanche 
Institute is internationally famous. 
We learned that under their con- 
ditions of use, the Swiss expect 
from twenty-five to fifty fatal ava- 
lanche accidents per season, in spite 
of all precautions. It seemed to us 
that this, as well as the casualty 
rate of Alta in mining days, was 
rather a high price to pay for util- 
ization of our most desirable skiing 
lands. Under our conditions of use, 
which anticipated no such concen- 
tration of people and improvements 
as exist in Switzerland, we set our 
sights on a better safety record. 

Alta became the first avalanche 
research station outside Europe. 
Continuous studies have been made 
there for over a decade. From the 
first, our objective was not theo- 
retical snow mechanies but to de- 
velop practical guides for recogni- 
tion of avalanche hazard in the 
field early enough to take protec- 
tive action. 

As a corollary, we have sought 
techniques of counteracting hazard, 
such as snow stabilization by skiing 
and by the use of explosives. By 
1949 we had made enough progress 
to publish a preliminary report. 
‘““The Alta Avalanche Studies’’. 
And in 1952, the Forest Service 
published its comprehensive man- 
ual, the ‘‘Avalanche Handbook’’. 
This booklet is available to all pub- 
lie and private agencies faced with 
avalanche problems. 

This is not the oceasion for a de- 
tailed discussion of avalanches. It 
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must suffice to say that we have 
made significant progress in ob- 
serving and interpreting the fac- 
tors which cause avalanche hazard 
and in our methods of dealing with 
that hazard. The best proof is that 
the development of winter use on 
forest lands of the alpine type, 
where avalanche hazard is certain 
to exist in some degree, has pro- 
ceeded without spectacular disas- 
ters such as occurred in the past 
before there was any attempt at 
management or comparable to the 
losses which are accepted in Enu- 
rope as inescapable. 

This, by the way, is not intended 
as a reflection on the ability of our 
colleagues in the Alps. Admittedly 
the problem there is more severe 
due to the greater concentration of 
people and improvements in _ haz- 
ardous venture the 
statement that winter use of public 
land in the manner and on the scale 
of today would have been impos- 
sible without the work that has 
been done to learn something about 
the snow avalanche and to reduce 
this hazard. 


areas. I do 


Conclusion 


Winter recreational use of forest 
lands has always exceeded summer 


National Watershed Congress 


Statler Hotel, Washington, D. C., 
December 6-7. 


Fig. 2 
of obstructions to hold snow in place. 


right is at right angles to prevailing winds and is a 


A naturally open alpine avalanche slope showing smooth surfaee and lack 
Slopes are up to 70 percent. 


The ridge on the 


source of ‘*wind slab’’ snow 


formations that are the breeding place of avalanches. A number of slides oeeur here 
each winter season so that strict safety measures are applied and avalanche hazard 


is reduced by blasting operations. 

use in certain locations such as Al- 
ta. In 1952, for the first time, it 
spurted ahead in some locations 
which have always been premiei 
summer When 
you think of it, this trend is unique. 
Several million citizens actually 
looking forward to winter amounts 
to a change in national psychology. 


recreation areas. 


RRR 


Coming Events 


Western Forestry and Conservation 
Association 


The 45th Western Forestry Confer- 
ence and the annual meeting of the 
Western Forestry and Conservation 
Association will be held at the Fair- 
mont Hotel in San Francisco, Decem- 
ber 7-10. 


Photo U. S. Forest Service 

So the problems of recreational 
winter use on forest lands is with 
us. They will remain with us and 
increase in magnitude and complex- 
ity. The foresters of today and to 
morrow must learn how to handle 
them. This is a new field and a 
challenge to our professional ad- 
ministrators. 


Fourth World Forestry Congress 


Sponsored by United Nations Food 
and Agriculture Organization. New 
Delhi, India, December 4-17. 





Symposium on Rodent Control Research in the Direct Seeding 
of Forest and Range Lands 


IN THE FIVE PAPERS which follow 
on the problem of rodent damage 
to direct seedings, the benefits from 
close cooperation in research among 
forestry and wildlife agencies are 
The 
salient features of the problem, ex- 


apparent. papers point up 
plain the requirements of a good 
seed repellent and how it is de- 
veloped, and give results obtained 
in three distinct areas—the Pacific 
Northwest, the Black Hills in South 
Dakota, and game ranges in south- 
Idaho. 


The scope of the cooperative 


western 


investigation is extensive, involv- 


ing as it does field tests at eight 


research centers and ten opera 


tional units of the U. S. Forest 
Service; five forest districts of the 
Bureau of Land Management; 
three state forestry departments; 
the British Forest 
periment Station; eight of the larg- 


Columbia 


est lumber companies in the United 
States and Canada; and three see- 
tions of the U. S. Fish and Wild- 
life Service. Obviously, only rep- 
resentative papers could be used, 
but other reports in more detaii 
will follow. 

Seed 
known problem to foresters and 


loss to rodents is a well- 


wildlife managers. Poisoned bait, 


usually grain, seattered over the 


area to be seeded has been the 


Rodents and Direct Seeding 


Tut SEEDS broadeast over 
denuded 
precarious indeed. Not only is the 


FATE OF 
forest and range land is 


seed bed unprepared, from a nur- 
seryman’s point of view, but there 
is little or no opportunity to mod- 
ify the fertility of the soil, lessen 
the plant competition, or relieve 
furthermore, the 
often impoverished by fire or ero- 
sion that has destroyed its ‘‘A’’ 
horizon. Important as seed bed and 
be, feeding by nu 


drought ; soil is 


climate may 
merous small rodents, birds and in- 
sects on the seed and germinating 
seedlings reaches such proportions 
at times as to completely mask the 
other factors 

Formerly lacking effective means 
to protect the 
field, the forester developed large 


seed broadeast in 


nurseries where thrifty seedlings 
were grown under full protection 


and subsequently transplanted to 
field areas. This approach is still 
the backbone of reforestation pro- 
but the advance in labor 
and material costs in recent years 
is creating renewed interest in di- 
rect seeding. Numerous and inter- 
mittent studies envisioning only 
the killing of offending species with 
poisoned baits have occupied the 
Fish and Wildlife Service and oth- 
er investigators for at least the 
past four decades. Valuable con- 
tributions in new rodenticides and 
bait application techniques! have 
further advanced direct seeding for 
reforestation and range improve- 
ment. For example, two new ro- 
denticides, thallium sulphate and 
sodium fluoroacetate, properly for- 


vrams, 


1Citation and review of these past 
studies is not practical in this brief pa 
per, which emphasizes treatment 
rather than rodent elimination. 


seed 


£24 


Ex- , 


time-honored control method. But 
this method, never wholly satisfac- 
tory when blanketed over extensive 
areas, is very often less effective 
when applied to small areas as 
typified by the modern staggered 
clearcut. A new approach was re- 
quired which has been achieved 
through the outstanding coopera- 
tive effort cited here. It consists 
of giving the seed itself, at little 
or no detriment to germination, a 
quality of repellency or toxicity to 
rodents. 

Because the program is still in 
developmental stages, it can be as- 
sumed that continuous research 
will almost certainly disclose other 
and more effective seed protectants. 


Donald A. Spencer 

Biologist, U. S. Department of the 
Interior, Fish and Wildlife Service, 
Denver, Colorado 


mulated and distributed on a cereal 
grain bait will achieve 95 percent 
control or better of the resident 
rodent population. This procedure, 
however, fails to give lasting pro- 
tection to subsequently sown tree 
seed for the following reasons: 

1. The few rodents that survive 
are free to feed on the untreated 
tree seed, and it has been deter- 
mined that as few as six deer mice 
(Peromyscus) per acre can large- 
lv nullify a program in which 
Douglas-fir seed is broadcast at the 
rate of one-fourth pound per acre. 

2. Deer mice rapidly repopu- 
late an area from which the resi- 
dent population has been removed 
by poison. An area of 100 acres 
or less may regain its former ro- 
dent density by invasion from sur- 
rounding areas within as short a 
time as one month in the summer 
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and three months in midwinter 
Many of the invading rodents sur- 
vive despite residues of poison 
grain still on the ground, and re- 
peated applications only partially 
correct the difficulty. 

3. An effective rodent poison- 
ing program must precede distribu- 
tion of untreated seed by only a 
few weeks, and in late fall would 
find several species in hibernation, 
chipmunks 
squirrels 


(Eutamias), ground 
(Citellus}, pocket 
(Perognathus) and jumping mice 
(Zapus). Their emergence the fol- 
lowing spring makes necessary an- 
other application of poison bait. 


mice 


A more logical approach is to 
have the seed carry its own roden- 
ticide or repellent. In the case of 
rodenticide, only those mice sur- 
vive that leave the seed alone after 
sublethal feedings. In sueh_ in- 
stances the rodent may associate 
the unpleasant physiological effect 
of sublethal dose with the food that 
bears the chemical rather than 
with the taste of the chemical it- 
self. Thus, untreated 
may be avoided following an ex- 
perience with treated seed of the 
same plant species. 


clean seed 


-aradoxically, more of the seed 
remains to germinate when an ef- 
fective non-lethal repellent rather 
than a rodenticide is used for seed 
treatment. This phenomena of 
‘replacement of decimated popu- 
lations’’ becomes increasingly evi- 
dent as the size of the seeded area 
decreases. For example, on a 5 acre 
Arizona there 
was a resident population of only 


tract in southern 
15 gray-tailed antelope squirrels 
(Citellus harrisi), but 119 
trapped and removed over a 10 
On this same area 
there were 107 white-throated wood 


were 
month period. 
rats (Neotoma albigula), but regu- 


lar bi-weekly for 10 


months removed 682 of these ro- 


trapping 


A non-lethal seed treatment 
would be expected to ‘‘educate’’ 
the resident rodents against fur- 
ther feeding, but leave their popu- 
lations intact to oceupy the area 
and prevent intrusion of new indi- 
viduals from the outside. 


dents. 
‘ 


Also of importance is the fact 


that treatment of the seed is a 
more economical procedure since it 
avoids the added operation of bait 
distribution. 

The first satisfactory chemical 
for seed treatment discovered in 
the course of this project was ‘‘tet- 
ramine’’ (Tetramethylene disulpho 
tetramine).* Field tests during the 
past 3 years have proven it effec- 
tive in overcoming seed loss to ro- 
dents. 

Tetramine was patented in Au- 
gust 1953 (U.S. Patent No. 2,650,- 
186) as a rodenticide by Farben- 
fabriken Bayer of Leverkusen, 
Germany. It is a light, fine, white 
powder that is only slightly soluble 
in water, alkalies and dilute acids 
and moderately soluble in acetone 
and glacial acetic acid. Although 
pharmacological and toxicological 
studies of tetramine are ineom- 
plete, available information indi 
cates that it is at least five times 
more toxie than any other poison 
used in rodent control. The lethal 
dose (LD 50%) for most mammals 
appears to be between 0.1 and 0.3 
mg/kg. 

The hazardous nature of tetra- 
mine is recognized as an unfavor- 
able characteristic of no small im- 
portance. Precautions against 
breathing any dust arising from 
tetramine formulations or bringing 
seed-treating solutions in contact 
with skin or clothing must be rig- 
idly observed through the use of 
respirators and rubber gloves. The 
treated seed must be handled and 
planted only with the protection of 
rubber or gum-dipped gloves. In 
stored sacks or bulk quantities the 
tetramine-treated could be 
hazardous to livestock, poultry and 
game, but properly broadcast it is 
unavailable in quantities hazardous 
either to domestic livestock or game 


seed 


animals. 

Most pine seed (Pinus) and a 
few shrubs such as antelope bitter- 
brush (Purshia tridentata) can be 
treated by immersing dry seed in 
a one percent acetone solution of 
tetramine for one hour and then 
drying for at least 24 hours before 


2As the JOURNAL goes to press, notice 
of a change in the manufacturer’s plans 
wakes tetramine currently unavailable. 


planting or applying moisture. 
Acetone solutions may not be re- 
used when treating resin-bearing 
The viability of many seed 
species including spruce (Picea), 
hemlock (Tsuga) and Douglas-fir 
(Pseudotsuga menziesii), in fact, 
any species of coniferous tree seed 
content, 


seed. 


having a high moisture 
may be severely impaired by ace 
tone. Tetramine is unusual in that 
it produces its effect in very min 
ute quantities, making it possible 
to employ a seed coating rather 
than attempt seed impregnation 
Thus, the formula- 
tion for all coniferous tree seed is 
to coat the seeds with a suspension 
of the finely pulverized tetramine 
in a 20 pereent aqueous solution 
of yellow dextrin. The amount of 
tetramine in this coating solution 
varies with the size of the seed to 
be treated. With seed the size of 
Douglas-fir or larger, the ratio of 
tetramine to seed, by weight, should 
be 1/1000; with smaller seeds such 
as western hemlock (7'suga hetero- 
phylla) and Sitka spruce (Picea 
sitchensis), the amount of tetra- 
mine should be doubled. While the 
newly coated seed is in the mixer 
and still moist, aluminum flake or 
finely powdered pigment is added 
to give it a brilliant 
deterrent against bird feeding.* 
While it is an extremely poison- 
has 


recommended 


color as a 


ous compound, tetramine 
marked warning characteristics at 
sublethal Kor example, 
caged deer mice will consume an 
average of 17. tetramine-treated 
Douglas-fir seeds when this treated 
food is offered the first time in un- 
limited quantities. All those eating 
more than 5 seed will be killed. If. 
on the other hand, the seed are of- 
fered one at a time at short inter- 
vals (duplicating the slow feeding 
that takes place in the field on 
broadcast seed), the average accept- 


levels. 


ance drops to 314 seed, and only 20 
percent of the mice die. Ear-tag 
ging studies in the field have shown 
that as high as 50 percent of the 
small mammals may survive their 


3For further information on the treat 
ment of seeds not mentioned here, re 
quests may be directed to the U. S. Fish 
and Wildlife Service, Wildlife Research 
Laboratory, Building 45, Federal Cen 
ter, Denver, Colorado. 





826 


eontaect with tetramine-treated 
seed 

Another favorable characteristic 
that it is trans- 


located from the treated seed to the 


of tetramine is 
germinating seedling. In _ labora- 
tory studies, deer mice refused to 
feed on conifer 
from treated seed. 
Microtus), 


seedlings grown 
Meadow mice 
food 
largely of succulent growing vege- 
tation, were killed by feeding on 
these 


whose consists 


tetramine-bearing seedlings, 


time during the first month 
after germination. 

Despite tetramine’s almost equal 
toxicity to all animals on a weight 
basis, little hazard appears to exist 
for pets and beneficial 
furbearers that might eat poisoned 
rodents. As in the ease of rodents 
picking up seattered grain, the in- 
take of tetramine from poisoned 
rodents that the predator eats is so 
gradual that sublethal warning 
symptoms develop. In the labora- 


any 


domestie 


Development of Better Seed Protectants 


THe Winpuire Researcn LABORA- 
TORY at Denver, Colo., a U. S. Fish 
and Wildlife Serviee station, en- 
gages in chemical, biological, and 
into eeonomie 
wildlife problems. Late in 1950, 
two members of the staff, both eecol- 
full time to 
study the rodent factor in refores- 
and This 
action reactivated a project of long 
The 
objective was to find a chemieal, 
rodenticide, or repellent, that could 
} 


research 


ecological 


ogists, were assigned 


tion range restoration. 


standing at the Laboratory. 


© applied directly to the seeds of 
trees and shrubs, a comparatively 
new approach to the problem. Nee- 
the began 
tubes, native ro- 


essarily, investigation 
test 


dents and electrically controlled 


with caged 
germination and seedling produe- 
tion tables. The results of this 
study have been the seed-treatment 
formulas that are the basis of the 
field this 
posium 


tests reported in sym- 


Since 1946 the Patuxent Re 
search Refuge at Laurel, Md., an- 
other Fish and Wildlife 


laboratory, has solicited from priv 


Service 


ate companies, universities, and the 
National 
date compounds that might be use- 


Research Couneil, eandi- 


ful as rodenticides or rodent repel- 
The compounds are evalu- 
ated by 


lents 
tests in which 
used. By 


feeding 


eaged white rats 


are 


January 1, 1954, a total of 4,585 
compounds had been screened of 
which the most promising materials 
had been forwarded to the Denver 
Laboratory for further tests 
against native field mice. Because 
deer mice (Peromyscus) appear to 
be the principal offenders with re- 
spect to direct seeding, these mice 
have been used by the thousands in 
eage studies. In the later investi- 
gative stages of any candidate com- 
pound, other rodents found on the 
reforestation have been 
trapped and used in cage studies. 
These include meadow mice (Miecro- 
tus red-backed mice (Clethrio- 
ehipmunks (Eutamias), 
harvest mice (Reithrodontomys), 
wild house mice (Mus) and a scat- 


areas 


nomys), 


tering of larger forms. 

To qualify as a_ satisfactory 
chemical for seed treatment, the 
candidate compound must meet cer- 
tain requirements. 

1. It must: 

a. Reduce the amount of seed 
consumed by mice by a minimum of 
80 percent on first contact. 

b. Be chemically stable so that 
seed protection is imparted over 
prolonged periods (6 to 12 
months). 

C. Be non-phytotoxie so that little 
or no reduction in viability results 
at the recommended level of seed 
treatment. 
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tory, predators of several species 
were offered all the tetramine- 
killed mice they would eat, and, 
although some of the test animals 
became ill, none died. 

Tetramine is but the first intro- 
duction as a seed protectant under 
this project, and the seareh con- 
tinues for other and less hazardous 
chemicals. The progress of these 
efforts, now well underway at the 
Denver Laboratory, is 
discussed by Nelson B. Kverno. 


Service’s 


Nelson B. Kverno 

Biologist, U. S. Department of the 
Interior, Fish and Wildlife Service, 
Denver, Colorado. 


d. Be cheap enough, together 
with its formula additives, to per- 
mit economical use. 

2. It must not: 

a. Seal the 
changes of oxygen 
either through its 
that of its carrier. 

b. Endanger domestic livestock 
and beneficial wildlife if used in 
field exposures. 

c. Be unduly hazardous for the 
human operator to formulate and 
handle. 

The term ‘‘repellent’’ is used in 
this text in a broad sense which re- 
quires definition. Strictly speak- 
ing, a repellent is something that 
tends to keep the repelled object at 
a distance without actual contact 

for example, the action exhibited 
by opposite poles of a magnet. In 
this tetramine and many 
other candidate compounds are not 
actually repellents, but in another 
sense a rodent is repelled after 
learning to the chemical 
through an unpleasant experience 
with it. 

In the preliminary evaluation of 
eandidate repellents, wheat, which 
has been moistened with a 20 per- 
cent dextrin solution, is coated with 
a 2 percent concentration of the 
chemical. Twenty-five kernels of 
the treated wheat are then offered 
to each of 10 individually caged 


against ex- 
and moisture 
own action or 


seed 


sense, 


avoid 
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rodents for at least 5 consecutive 
days. A sustaining ration also is 
available in the cage so an animal 
is not force fed. Those compounds 
that reduce consumption of seed by 
70 percent or better are then sub- 
jected to further investigation as 
follows: 

1. The seed treated with the 2 
percent compound is planted in 
electrically controlled germination 
tables to determine any loss in vi- 
ability. 

2. Wheat treated with the eandi- 
date chemical at levels 
under 2 percent is bioassayed, us- 
ing caged mice. 


several 


3. Tree seed having an outer in- 
edible hull is coated with a 2 per- 
cent compound of the candidate 
material and bioassayed. 

4. Tree seed having an outer in- 
edible hull is impregnated with the 
candidate chemical in_ solution, 
which deposits the repellent on or 
in the edible endosperm. Seed so 
treated must be both bioassayed 
and checked for loss of viability. 

5. Whenever the 
chemical is water-soluble 
fractions of 1 percent) tree seed 
is impregnated during moist cold 
stratification. 


candidate 
(even to 


There are two reasons for desir- 
ing to get the repellent inside an 


inedible hull. First, the compound 
will withstand more weathering 
with less loss of repellency, and 
second, it will better withstand ro- 
dent attack—the rodent with his 
large protruding incisors can cut 
through and discard the outer hull 
with only small amounts of a re- 
pellent coating coming in contact 
with the mucous lining of the 
mouth. By contrast, wheat has a 
very thin, closely adhering bran 
coat that is often consumed along 
with the endosperm, in which case 
coatings are as effective as impreg- 
nation of repellent chemicals. Of 
16 compounds that caused a pro 
nounced aversion when applied to 
wheat, only 1 produced any aver 
sion when coated on the inedible 
hull of Douglas-fir Each 
compound or has different 
characteristics and merits special 
treatment—an 
that works for one will not neces- 
sarily work for another. 

Not all rodents are seed eaters 
some are foragers that damage 
newly germinated seedlings. How- 
ever, seedlings grown from tetra- 
mine-treated seed are not readily 
damaged by rodents because some 
of the chemical is apparently trans- 
located into the vegetative portion 
of the seedling. this 
seedling acceptance tests are con 


seed. 


seed 


adhesive or solvent 


: 
For reason, 


REE 


x x x 


Direct Seeding in the Pacific Northwest 


REFORESTATION by direct seeding in 
the Douglas-fir region first 
tried by the U.S. Forest Service as 
early as 1908, but nearly all of 
these early attempts failed because 
mice ate most of the seed before it 


was 


germinated. 
These 


foresters to resort to planting nurs- 


discouraging results led 


1Unit of the Pacifie Northwest Forest 
and Range Experiment Station, Forest 
Service, U. S. Dept. Agric., Portland, Ore. 

“Pacific Northwest Seeding and Plant 
ing Committee. Recommended Reforesta 
tion Practices and Techniques. Western 
Forestry and Conservation Association. 


pp. 69. 1953. 


ery-grown seedlings as a more posi- 
tive method of regeneration. Hand 
planting costs about $25.00 per 
acre, for it is slow, arduous work. 
A skilled tree planter can cover 
hardly more than an acre a day. 
Furthermore, planting requires 
large investments in 
careful planning, considerable ad- 
ministration, and close supervision 
of field crews. Nevertheless, it has 
become our most widely accepted 
method of artificial regeneration. 
3y 1953, more than 410,000 acres 
in Oregon and Washington were 
in forest plantations. By contrast, 


nurseries, 


ducted to investigate further the 
potential of each new compound 
before it is released for field test- 
ing. Also, growing seedlings are 
kept under observation to deter 
mine whether or not the compound 
produces new latent abnormalities. 

In some areas more are 
taken by birds than by rodents. Ex- 
periments have shown birds to be 


seeds 


so sensitive to color that they us- 
ually unnaturally 
objects. In contrast, rodents ap- 
parently show no aversion to col- 
ored objects. The birds 
can be minimized by dyeing the 
brilliant unnatural 
another step in the final formula- 


avoid eolored 


losses to 


seed a eolor, 
tion of a seed treatment. 

As an example of the slow and 
tedious involved in the de 
velopment of seed treatments, 185 
new chemical compounds were re 
ceived within a six month period 
in 1953 that rather effectively re 
pelled the white laboratory 
Resereened on deer mice only 48 
proved to be effective on this spe- 
cies. Only 13 of the 48 new com 


work 


rat. 


pounds proved to be non-phyto 
toxic when applied to the seed. Ex 
tended studies of these 13 new 
compounds have eliminated all but 
three, that possess qualities justify- 
ing even the beginning of field ex- 
perimentation. 


Elmer W. Shaw 

Forester, 
Research Center,! 
Washington. 


Sound 
Olympia, 


Puget 


only 54,000 acres have been seeded. 

In the Douglas-fir region there 
are two distinct types of reforesta- 
tion problems: (1) Large cleareut 
areas or extensive burns, such as 
Tillamook, where no seed source re- 
mains; (2) small clearcuts where 
rapid recovery of the brush may 
preclude the establishment — of 
Douglas-fir if logging does not hap- 
pen to coincide with a good seed 
year. 

But now, 
helicopters 


advent of 
effective 
direct 


the 
more 


with 
and 
means of rodent 
seeding under favorable conditions 


control, 
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shows increased promise as a quick, 
yet inexpensive, method of getting 
trees on the land again. However, 
this cannot be regarded as a pan- 
acea for all our problems. Vege- 
tative competition, high tempera- 
tures on blackened surfaces in new 
unfavorable sites or 


burns, expo- 


extremes in weather 
influence seedling 
Many of these lim- 
likewise affect 
nursery-grown planting 


and 
conditions 


sures, 
also 
establishment. 
iting factors sur- 
vival of 
stock 


Rodent Problems 


Small mammal populations on 
nonstocked lands in the 
Pacific Northwest vary widely, but 
found to range from a 
low of 6 to more than 50 per aere. 


cut-over 
have been 


A deer mouse (Peromyscus spp.) 
will consume as many as 200 Doug- 
las-fir seed in a day, even when 
other foods are available. But per- 
haps more important, they collect 
and hoard properly sown Douglas- 
fir seed, thus making serious in- 
roads on seed in a brief period. 
Consequently, direct seeding with- 
out effective rodent 
dom sueeessful. 


control is sel- 

Foremost among treatments eur- 
rently used for rodent control is 
bait. 
poisoned with thallium sulphate or 


cereal grain usually wheat, 
sodium fluoracetate, commonly 
called 1080 


plication of poisoned bait about two 


A light, broadcast ap- 


weeks before seeding kills mice on 
treated areas, but often requires re- 
peat baiting in the spring, as well 
buffer 


zones, Which is impractical on areas 


as treatment of 14-mile 


of less than 100 aeres. 
Tetramine 


Wildlife 
Denver 


In 1951 the 


Laboratory in 


Research 
introduced 
for restricted experimental use a 


revolutionary new compound, tet- 
ramethylene disulpho  tetramine, 
commonly called ‘‘tetramine.’’ This 
chemical (primarily a rodent repel- 
lent, but also a lethal poison) is 
used as a direct treatment on the 
itself, thus eliminating the 
need for poison grain bait. 
Federal, state, and private 
agencies in the Pacifie Northwest 
are completing the third consecu- 
tive year of tetramine field tests. 
These experiments were conducted 
in 20 different locations. They in- 
clude a 
altitude 
belt’’ areas, and range in size from 
\4-acre to 100-acre Al- 
though Douglas-fir the 


tests 


seed 


wide variety of sites, high 
as well as sea level ‘‘fog- 


bl wks, 
has been 


predominant seed species, 
have also included ponderosa pine, 
Sitka spruce, western hemlock, 
sugar pine, and Jeffrey pine. Meth- 
used were fall spring 
broadeast seeding, either by heli- 
copter or by ground crews using 
eyclone and 
seeding (planting). 
Results —Field tests of 
mine, generally, have given en- 


ods and 


seeders, some spot- 


tetra- 


couraging results. For example, in 
1953 a 17-acre test under favor- 
able conditions near Mayfield, 
Wash., showed 13 times as many 
Douglas-fir seedlings on the tract 
where tetramine was 
the untreated check area. At 
end of the first 
one pound per acre of tetramine- 


used as on 
the 


vrowing season, 


treated seed produced 10,397 seed- 
lings per acre, in contrast to 793 
seedlings per acre for untreated 
seed. 

Even on areas as small as %- 
acre, tetramine treatment gave ex- 
cellent rodent protection as evi- 
denced on a test near Randle, 
Washington in 1953. Here a pound 
to the aere of Douglas-fir seed pro- 
8.100 acre. 


duced seedlings per 
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Eighty-nine percent of the mil-acre 
plots were stocked with one or more 
year-old seedlings. This is highly 
significant, because by the standard 
bait method of rodent control it is 
difficult to prevent reinvasion of 
small treated areas. 

On the Tillamook Burn in Ore- 
gon, 100 acres were helicopter 
seeded in 1951 with tetramine- 
treated Douglas-fir at 15-pound per 
acre. This was an adverse site and 
weather was unfavorable, yet 544 
seedlings per acre were produced. 
Tests near Olympia, Wash., on an 
old non-stocked cleareut, seeded at 
one pound per aere, resulted in 
885 Douglas-fir seedlings at the end 
of the second growing season, even 
under adverse conditions. 


Costs 


The low eost of seeding by heli- 
copter ean be illustrated by citing 
the Forks Burn reforestation proj- 
1,133 the 
Here, cost of 


ect covering aeres on 


Olympic Peninsula. 
helicopter service alone for a single 


coverage was approximately $1.00 
per acre.* On smaller projects, cost 
per acre, of course, increases. 

To cite another example, under 
entirely different conditions, a 100- 
acre tract on Capitol State Forest 
near Olympia, Wash., was heli- 
copter-seeded with tetramine-treat- 
ed Douglas-fir at a total 
$10.34 per acre, which is less than 
half the of hand-planting.* 
Total flying time for a single cov- 
erage of the square 100-acre block 


cost of 


cost 


was only 7 minutes. 

3Shaw, Elmer W. Direct seeding ex 
periments on the 1951 Forks Burn. Re 
search Paper No. 9, Pacific Northwest 
Forest and Range Experiment Station. 
19 pp illus. December 1953. 

4Shaw, Elmer W. Effects of tetra 
mine used for rodent control in direct 
seeding of Douglas-fir, Research Note 89, 
Pacifie Northwest Forest and Range Ex 
periment Station. 7 pp. August 1953. 





The Use of Tetramine 
Revegetation’ 


FORAGE PRODUCTION on many im- 
portant big game winter ranges in 
Idaho has been seriously reduced 
as a result of fire, insect depreda- 
tion of overuse by livestock and /or 
big Formerly productive 
browse ranges are now dominated 
by cheatgrass (Bromus tectorum) 
and other low value annuals. De- 
pletion on these ranges has been 
so severe or complete that natural 
is unlikely for genera- 
More rapid restoration of 
forage species is needed. The pos- 


game. 


recovery 
tions. 


sibility of accomplishing this by 
artificial measures of revegetation 
has received a great deal of atten- 
tion and stimulated much interest. 

In 1949 the Idaho Fish and 
Game Department undertook a 
project to restore browse on prin- 
cipal winter ranges of southwestern 
Idaho. Bitterbrush (Purshia_ tri- 
dentata) was used because of its 
known adaptability to existing site 
conditions and because the seed was 
plentiful and easy to handle. 

Seeding bitterbrush in the fall 
has to date proved more practical 
than spring seeding and was used 
in all operations. However, it posed 
a serious problem—that of expos- 
ing the seed to adverse natural 
factors for a period of four to six 
months. 


Use of Untreated Seed 


Results of the early seeding ef- 
forts were poor. Seedlings emerged 
less than 5 percent of the 
hills. Roden  depredation 
was observed but its degree of seri- 
ousness was not readily apparent. 
To further determine the extent of 
rodent activity, hills of seed were 
planted in several locations within 
a general area where reseeding was 
Disturbance, to the ex- 


from 


seed 


planned. 


14 contribution from Pittman-Robert 
son Project 88-D, Idaho Fish and Game 
Department in cooperation with the Wild 
life Research Laboratory, United States 
Fish and Wildlife Service. The coopera- 
tion of Milton O. Robinson, Branch of 
Predator and Rodent Control, Idaho Dis 
trict, of the Fish and Wildlife Service is 
gratefully acknowledged. 


in Bitterbrush 


tent that hills were dug into and 
most or all of the seeds removed, 
was heavy in all areas. Within 48 
hours after seeding, from 60 to 90 
percent of the hills had been dis- 
turbed and in six days 98 to 99 
percent had been dug into. Snap 
trapping revealed that the rodents 
present were primarily deer mice 
(Peromyscus maniculatus), with 
some pocket mice (Perognathus 
spp.) and harvest mice (Reithro- 
dontomys spp.). 


Use of Poison Bait 


Control of these rodents 
tried by applying two different 
poisoned baits. One application of 
sunflower seed treated with thal- 
lium sulfate was made before seed 
planting and another of steam- 
rolled oats treated with 1080 was 
made in late fall after seed plant- 
ing. These treatments did not 
prove effective as a great deal of 
mouse disturbanee still occurred. 
The complicated conditions of 
weather, terrain and accessibility 
made it impossible to apply these 
poisoned baits in the most efficient 
way or at the most effective time. 
This procedure also involved two 
operations entirely independent of 
the actual seeding and each appli- 
eation cost $1.50 to $2.50 per acre. 
Some other more efficient rodent 
control measure was surely needed 


was 


Use of Tetramine 


Assistance from the Wildlife Re- 
search Laboratory of the Fish and 
Wildlife Service was requested in 
solving this problem. They sug- 
gested the possible use of a tetra- 
mine formulation applied directly 
to the seed and cooperated in a 
program to test the compound for 
protecting bitterbrush reseeding. 
In this introductory field trial bit- 
terbrush seed was treated with 
tetramine in an acetone solution. 
Electric plant table tests were 
made to determine the effect of 
tetramine treatment on the seed- 
ling production capacity of the 
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Idaho Fish and Game Department, Boise. 


bitterbrush seed. Results averaged 
87.2 percent for the treated seed 
and 87.7 percent for the untreated 
seed. Another comparison was 
made under typical field conditions 
on a winter range near the mouth 
of Mores Creek about 15 miles east 
of Boise. On December 2, 1952, 21 
pairs of hills were planted, with 10 
seeds per hill. One hill of each 
pair was planted wifh treated seed 
and the other with untreated seed. 
Each hill protected by a 
mouse-proof wire dome. Again, no 
material difference in seedling pro- 
duction capacity was indicated 
Seedlings emerged from 51 percent 
of the treated seeds or 90 percent 
of the hills as compared to seed- 
lings from 57 percent of the un- 
treated seed or 95 percent of the 
hills. 

On the same date, 20 acres in the 
area mentioned above were seeded 
with tetramine-treated seed and a 
one-acre control plot 300 yards 
away was seeded with untreated 
seed. The were planted 
three-quarters of an inch deep in 
hills at regular intervals through- 
out both areas, with 5 to 15 seeds 
planted per hill. Approximately 
two months after seeding, examina- 
tion of several hundred hills in 
both areas disclosed that only one 
hill of treated seed had been dis- 
turbed by rodents whereas every 
hill in the control had been dug 
into. Near the single excavation of 
treated seed only one seed was 
found and the seed coat of that had 
been opened by rodents and only a 
minute portion of the embryo eaten 
away. This was in contrast to find- 
ings near planted spots of un- 
treated seed where numerous seed 
coat fragments were discovered 
from which all the embryo con- 
tents had been removed. Near 
many of the excavations in the 
control area no eoat frag- 
ments were found, suggesting that 
whole seeds had been exhumed and 
carried away. 

At the peak of emergence during 
the following spring a_ check 


was 


seeds 


seed 
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showed seedlings in Sf) percent of 


the hills of treated seed and in 
only one percent of the hills of un 
treated seed 

indi 
although a 


Livetrapping 
cated that tetramine, 
deadly poison, did not 
the rodent population in the treat- 
ment In five nights of trap- 
late October, 


weeks before seeding, 39 


operations 
eliminate 


area 


ping during five 
mice of 
the three species mentioned previ- 
ously were taken, tagged and re 
three 


trapping in December, two weeks 


leased During nights of 
after seeding, 20 mice were taken, 


three of which had been tagged in 


October. Then again in March, 
three and a half months after seed- 
ing, trapping was carried on for 
three more nights. A total of 52 
was taken this last time, of 
which five had been tagged in De- 
and three in October. 
There were 95 live traps used each 
night of trapping. 

In summary,  tetramine 
demonstrated to have no material 
effect on the germination of bitter- 
brush seed. Preliminary field work 
indicates that treating with tetra- 
mine affords a definite protection 
to bitterbrush seed where otherwise 
near total would 


mice 


cember 


was 


rodent damage 


Se eS 
& e a 


Ponderosa Pine Seeding in the Black Hills 


burns has been 
the Black Ilills 
National Forest since its establish 
The 


ways been plagued with extensive 


REFORESTATION of 
an objective on 
1898, has al 


ment in forest 


burned areas, lacking in pine 
Pinus ponderosa) reproduction 
the principal conifer in this for 
ested area 

1905. 
direct seeding was used in the re- 
forestation of the Black Hills. As 


a contrast with nationwide experi 


Beginning as far back as 


ence in direct seeding of forest spe 
cies, efforts in the Black Hills have 
met with unusually high success 
For example, of the 9,911 
seeded to ponderosa pine through 
1905-1916, 55 
were classified as suecessful plan 


acres 


the period percent 


tations. Perhaps the outstanding 


factor favoring seedling survival 
in the region is the light but often 
well-distributed moisture received 
in the wet spring snows and sum- 
This, coupled with 


mer showers 


periods of low rodent population 
no doubt plaved an important part 
in the early suecess of direct 
seeding 


Alt} 


has been 


much direct seeding 
in the Blaek Hills, 


primary reforestation effort in re 


ugh 


done 


cent years has been the planting of 
1-1 and 2-1 ponderosa pine seed 


lings Spring spot seeding costs 


about $10 per acre or about one- 
fifth the total cost of hand plant- 
ing. This is reason enough to shift 
from hand planting to direct seed- 
ng if the hazards of seeding can 
be reduced. 

The above factors of rainfall and 
rodent pressure are quite variable 
from year to year. The purpose of 
present studies has been to reduce 
the element of ‘‘chanee.’’ It ap- 
peared that the problem 
could be solved by using a protec- 
treatment and 


rodent 
tive chemical seed 
that some of the adverse factors of 
bed drought could be 
avoided by improved seeding tech- 


seed and 
niques, 

At the request of the Black Hills 
National Forest, the Wildlife Re 
search Laboratory at Denver, Colo- 
rado, joined in a cooperative pro- 
vram to field-test new seed protect- 
ants in 1952 


The Study 


The 10-acre experimental seed 
Ing plots were established on three 
ranger districts located near Pact- 
Nemo ( Bear- 

Prior to the seeding pro- 


ola, and Sundance 
lodge 
gram the rodent population was 
checked with traps. In the 
area of heaviest rodent population, 


near Nemo, 100 trap nights took 59 


snap 
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occur. Practically no treated seeds 
were damaged even though there 
was a continuous population of 
mice. A portion of this population 
was known to be resident through- 
out the period of seed availability. 
These facts suggest possible repel- 
lent qualities of tetramine. 

Because of these encouraging re- 
sults, the program of further test- 
ing tetramine for protecting range 
reseeding against rodent damage is 
being continued and expanded this 
current growing season, exploring 
the use of new treating techniques 
and the effectiveness of use in other 
localities. 


Wendell H. Harmon 
Forester, U. S. 
Custer, 


Service, 
Dakota. 


Forest 
South 


deer mice, 1 chipmunk, 1 meadow 
and 1. red-backed 
Checks in the other seeding plots 
showed that rodent populations 
there were high enough to destroy 
most of the unprotected seed. 
The test plots in 1952 proved 
without doubt that tetramine treat- 
ed seed gives very adequate pro- 
tection to seed during the period of 


mouse mouse. 


germination. 
districts stocking of seed spots, in 


On all three ranger 


tetramine treated seed was 
used, and 
ranged upward to 80 percent. On 
these plots stocking was well in ex- 
cess of that found on plots where 
untreated seed had been protected 
by pre-baiting the area with tetra 
mine treated wheat and strychnine 
treated oats. On the latter planta- 
tion, 5 pounds of strychnine-treated 


which 


exceeded 50 percent 


oats were used per acre in an un- 
successful effort to wipe out the 
rodent population. 

The seeding tests were continued 
in 1953. Although the previous 
year’s experiments used pine seed 
treated with tetramine acetone as 
the protective agent, in 1953 a por- 
tion of the seed was given an over- 
coat of tetramine in yellow dex- 
trin. This is a cheaper method, be- 
eause of the reduced amount of 
tetramine required and, although 
dextrin is water soluble, it can be 
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TABLE 1. 


SEEDLING PRODUCTION OF SPRING-PLANTED PONDEROSA PINE ON THE 


SLACK 


HiLts NATIONAL FOREST 


Control 
Seed spots Total 
(lormore seed 


District seedlings ) lings 


Nemo 0% " 
Bearlodge 1% ‘ 


used for spring spot seeding in 
the Black Hills. No trap lines were 
run in the 1953 tests. However, a 
5-acre control plot with the at- 
tendant loss of unprotected seed 
clearly demonstrated the presence 
of a damaging rodent population. 
The results of the 1953 season were 
even more impressive to local for- 
est personnel. It was apparent that 
would 
conditions 


tetramine protected seed 
germinate under field 
where most unprotected seed was 
destroyed by rodents. It was also 
found that better results were ob- 
tained by using tetramine-dextrin 
treated seed. Table 1 gives the 1953 
germination results, based on week- 
ly examination of staked 
spots. 

The 1954 spring seeding program 


seed 


Tetramine-Acetone 
Seed spots 
(1 or more 
seedlings ) 

64% 

65% 


Tetramine-Dertrin 
Seed spots Tota! 
(1 or more seed 


seedlings ) 


Total 
seed 

lings lings 
33 76% 292 


” 
187 87% 291 


included spot seeding on 335 acres 
of burns. All seed had been treated 
with tetramine dextrin paste. On 
planting sites where soil was very 
thin, the of seed 
was made with take ad- 
vantage of the favorable 
growing sites. These included areas 
of deepest soil and, on south and 


selection spots 
eare to 


most 


west slopes, shade protection to the 
seedlings by locating seed spots on 
the north 
logs, and shrubs. 


side of stumps, down 


The tetramine treated seed stu 
dies for the Black Hills which have 
been reported were concerned ex- 
clusively with spot seeding of pon- 
in the spring. 
made 


derosa pine seed 
Other fall tests 

using both broadeasting of 
and spot aspen 


have been 
seed 


seeding in and 


eee. 
hss hg Ss; - 


831 
hazel brush stands but results are 
not conclusive. 


Summary 


1. Light, but well distributed 
moisture during the spring and 
summer favors ponderosa pine 
seedling survival in the Black 
Hills. However, rodent pressure is 
a serious factor in suceessful ger 
mination of seed. 

2. Tests run in 1952 on three ex 
perimental seeding spots using tet 
ramine-acetone treated ponderosa 
proved that this 
treatment gave good protection to 
Results obtained were much 
better than on plots where clean 
seed had been spot seeded in areas 
tetramine treated 
wheat and strychnine treated oats. 

3. Tests in 1953 used two meth 
tetramine application to 


pine seed seed 


seed. 


prebaited with 


ods of 
They were 
tetramine 


ponderosa pine seed. 
tetramine-acetone and 
dextrin. Seedling production was 
greatest where tetramine 
was used and seedlings germinated 
on 76 percent and §7 percent of the 
Nemo and Bearlodge plots. 


dextrin 
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Some Financial Aspects of Managing 
Black Cherry in Northwestern Pennsylvania 


IDEAL CONDITIONS for the manage- 
ment of black cherry exist in north- 
western Pennsylvania. Regenera- 
tion is good and under proper sil- 
viculture reproduction can be fa- 
vored. Tree growth is rapid and 
there are no serious diseases or in- 
sect enemies. However, glaze storms 
cause considerable damage and 
must be recognized in any manage 
ment planning. the region 
lies in the heart of a highly indus- 
trialized, densely populated area it 
is ideally located with respect to 
markets. Black cherry lumber 
prices have been consistently high 
and the species is in constant de- 
mand. Large quantities are used 
for pulpwood and hardwood dis- 
tillation, principally because of the 
volume available. Land costs and 
taxes are low and an adequate sup- 
ply of labor is available. These 
factors combine to make the region 
ideal for the intensive management 
of black cherry. 

Effective management is con- 
trolled largely by financial consid- 
erations. The choice of which trees 
to cut, when to eut them, and which 
product to put them into are deci- 
sions the forest manager must make 
continually. Within the bounds of 
good silviculture the ultimate deci- 
sion becomes financial. 

The value of the wood content 
of a tree is not merely a function 
of its volume. Two trees of exactly 
the same volume can have 
differing values depending 
form of utilization and the quality 
of the wood. Black cherry is no 
exception in this respect. In man- 
aging the species, the forester will 
have considerable latitude in the 
returns he can realize from cut- 
ting. With knowledge of individ- 
ual tree values, maximum returns 
from cutting ean be earned by 
judicious choice of trees and mar- 
kets. 


Effect of Grade and Form of 
Utilization on Tree Values 


Since 


widely 
on the 


Log grades, based on the grades 
of lumber that can be recovered 
from them, are coming into com- 


mon The basis of grading 
hardwood logs, according to a sys- 
tem developed by the Forest Prod- 
ucts Laboratory, is a framework of 
minimum sizes and positions in the 
tree, secondarily governed by de- 
fects (2). This grading system is 
applicable to black cherry. Small 
trees can have only the lower log 
grades even if no defects are pres- 
ent, while larger trees can have 
high log grades even with some de- 
fects. There is a wide differential 
in the values of lumber of different 
grades which should be carried 
over into the values for the differ- 
ent log grades. A fairly small dif- 
ference in volume between two 
trees may be overshadowed by a 
wide difference in value due to this 
difference in grade. 


usage. 


The value of a tree also depends 
on how it is utilized. A given unit 
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Conversion returns per tree in dollars 
& 
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Bertram Husch 
Department of Forestry, 
University of New Hampshire, Durham. 


of wood as it comes from the forest 
has a range of values because the 
selling price of this wood in differ- 
ent forms will vary. 

Value has a nebulous meaning 
unless more rigidly defined. An 
excellent means of expressing the 
value of a tree has been found to 
be in terms of conversion returns, 
which are that part of the sales 
value of a tree remaining after the 
total costs of production have been 
deducted at some common point. 
This residual includes the stump- 
age price plus a margin for profit 
and risk. 

The conversion returns estimated 
as obtainable for the average black 
cherry tree per d.b.h. class, if the 
volume was converted into pulp- 
wood, saw logs, or veneer logs were 
caleulated. Table 1 and Figure 1 
show the conversion returns avail- 


~’ BW 202 2 06 6 @ 


free 4.b.b. in inches 


Fra. 1 
ber, logs are all highest grades possible. 


Top: If first log is used for veneer and remainder of tree is used for lum 
Second from top: Used for lumber if tree 


contains highest grade logs possible. Second from bottom: Used for lumber if tree 


contains all grade 3 logs. 


832 


Bottom: Tree used for pulpwood. 
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TABLE 1.—ESTIMATED CONVERSION 


Average volume 


D.b.h. Per tree 


Per cunit 


Inches Bad. ft. 


5 .026 


Cunits*® 
—9,62 
£045 —6.44 
.067 —3.58 
092 - .76 
120 1.50 
50 2.73 
185 2.92 


259 
279 
303 
2350 
395 
448 
504 


“97 
od 


ite te! 


First log veneer grade, remainder of 
*7Cunit equals 100 cubie feet. 


able per d.b.h. class for certain rep- 
It would be 
too lengthy to present the econver- 
sion returns for all possible log 
grade combinations, so only three 
possible conditions are shown: (1) 
all logs in tree of highest grade 
all logs in tree of low- 
(3) first 
veneer grade, remaining logs high- 
In addition 
conversion returns are presented 
assuming the tree is converted into 
pulpwood. 


resentative examples. 


possible, (2) 
est grade possible, log 


est grades possible. 


The produetion costs and selling 
prices are representative for the 
1949-1950 period. The general pro- 
to at these figures 
was as follows: 

1. An 
relationship 
feet 


cedure arrive 

volume—d.b.h 
was’ established in 

and eubie feet. (3). 


average 


board 

2. For saw logs and veneer logs: 

a. The total tree volume in each 
d.b.h. class was apportioned to each 
log in the tree using the percent- 
ages shown in the Forest Survey 
Field Manual for the Northeastern 
States (8). The volumes are shown 
in Table 2. 

bh. The possible log grades that 
each size log in a tree could have 
were assigned for each d.b.h. class 
and are shown in Table 3. The 
highest log grades assigned de- 
pended solely on size; any lower 


RETURNS 


Pulpwood 


or BLAcK CHERRY PER D.B.H. 


CLASS WHEN 


833 


Usep FOR DIFFERENT PRopUCcTS, 
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Saw logs 
Highest grades 


Per tree PerM.b.f. Per tree 


—2.50 
6.52 
13.33 
20.90 
29.36 
35.77 
41.12 
43.29 
45.04 
46.49 
49.23 
55.64 
59.85 
60.55 45.41 
58.69 49.30 


§7.15 52.58 


—.11 
45 
1.32 
2.78 
5.05 
7.69 
10.98 
14.07 
17.34 
20.92 
25.60 
32.83 
40.10 


tree highest grade sawlogs 


TABLE 2. 


APPORTIONMENT OF AVERAGE VOLUME 


Conversion returns in dollars 


Saw logs and 
veneer logs’ 
Per M.b.f. Per tree 


Grade 3 
Per M.b.f. 


Per tree 


87.04 
$2.43 
87.43 
87.95 
89.64 
98.30 
98.49 
98.90 
93.81 


93.77 


PER D.B.H. CLASS TO INDIVIDUAI 


Loa POSITIONS FOR BLACK CHERRY 


Average 
no. logs 
to an x” 


top d.i.b. 


Average 
volume 
Scribner 


D.b.h. 
class 


Ist 
log 


Ist ly 
log 


Bd. ft. 
s 19 
9 

10 

il 

12 


Inches 


eee wo 


hr hee ee www wKwrors 
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grade could exist if defects were 
present. Forests Products Labora- 
tory specifications were used to de- 
termine log grades (2). The diam- 
eter of upper logs were estimated 
from Mesavage-Girard taper tables 
(5). 

c. The percentages of the dif- 
ferent lumber grades obtainable 
from the various log grades were 
assigned for each d.b.h. class. These 
percentages are from a study of 
lumber values from graded black 
cherry and oak saw logs in Penn- 
sylvania. (1). 


Contents o* individual logs and half logs 
2nd 
log 


3rd 
log 


4th 
log 


2nd % 
log 


4th ly 
log 


3rd 4 
log 


Board feet 


8] 

RO 
104 
114 
130 
147 
165 
168 
184 


73 
82 
4 
105 
101 
110 


d. The lumber grade yields 
tree size were computed and are 
shown in Table 4. The volume of 
each log in a tree of each diameter 
class was apportioned to the vari 
ous lumber grades using the per 
centages from step c. The total 
volume in each lumber grade for 
the entire tree was then obtained 
by adding the individual volumes 
for each log. 

e. The lumber were 
converted to dollar values using 
representative 1949-1950 prices 
shown as follows: 


per 


volumes 
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Value per M. bd. ft. 


Lumber grade f.o.b. mill 


Dollars 


FAS 160 
Selects 140 
No. 1 common 100 
No. 2 common n0 
No. 3 common 30 
Veneer logs 200 


f. The total costs of production 
per d.b.h then caleu- 
lated based on information in a re- 
port of the Forests Products Labo- 
ratory Information of this 
type was lacking for black cherry 
so the relative costs developed for 
the above 


class were 


(6) 


northern hardwoods in 
mentioned study were used as a 
basis for apportioning costs of pro- 
ducing black cherry. Ratios of the 
percent for 16 inch trees 
were caleulated for all the other 
The average total log- 


of eost 


tree sizes. 
ging and milling costs in the vicin- 
ity of the Allegheny National For- 
est were approximately $45 per M. 
bd. ft. as obtained from local in- 
quiry. This figure was used as the 
total production cost for a 16-inch 
tree inasmuch as this is approxi- 
mately the average size of sawlog 
cut. The production costs for the 
other d.b.h 
culated using the ratios of the per- 
eent of cost at 16 inches d.b.h. 


classes were then eal- 


q. The conversion returns were 
ealeulated per d.b.h. class by de- 
ducting the total costs of produc- 
tion from the selling value and are 
shown in Table 5. 

, 


3. For pulpwood: 


a. The converted tree value 
stacked bolts in the was 
ealeulated assuming a value of 
$12.00 per cunit. (100 eu. ft.) This 
value although arbitrary was ar- 
rived at by a reasonable assump- 
tion. A cord of pulpwood was 
worth approximately $17.00 deliv- 
ered at the mill in the vicinity of 
the Allegheny National Forest. 
This cord (4 by 8 feet by 52 inches) 
usually contains about 100 eubie 
feet of solid wood. The costs of 
loading and hauling ran about 
$5.00 per cord. Deducting this cost 
leaves $12.00 for the value of the 
cord (or 100 eubie feet of wood 
stacked in the woods. 


woods ) 


b The conversion eCOsts of fell 


ing, limbing, bucking, peeling, 


TABLE 3. 
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POSSIBLE LOG GRADES FOR AVERAGE-SIZED BLACK CHERRY TREES 


PER D.B.H. CLASS 


Average no. 


D.b.h. logs to an Ist Ist % 2nd 
class 8” top d.i-b. log log log 
Inches 

8 ] 3L 

9 l 3L 

10 1% 31 3L 

11 1% 3L 3L 

12 2 3L 3L 
13 2 23L 3L 
14 2% 23L 3L 
15 ou, 123L °3L 
16 3 V123L 23L 
17 3 V123L 23L 
18 3% V123L 23L 
19 3% V123L 231 
20 4 V123L 123L 
21 4 V123L 123L 
22 4 V123L 123L 
23 4 V123L 123L 
24 4% V123L 123L 
25 414 V123L 123L 
l log grade 1 


2 = log grade 2 
= log grade 3 
V = veneer log 

I local use log 


splitting, and piling per d.b.h. class 
were calculated. These costs were 
based upon a wage of $1.00 per 
hour for woods labor. The man 
hours of labor were obtained from 
the figures given in a pulpwood 
conversion cost study in northwest- 
ern Pennsylvania (7). These hour- 
ly figures times the $1.00 per hour 
wage gave the labor cost per d.b.h. 
class. 

c. Dedueting the conversion 
costs from the converted tree value 
gave the conversion returns per 
d.b.h. class. These values are shown 
in Table 6. 

4. The conversion returns were 
calculated per d.b.h. class by de- 
ducting the total costs of produc- 
tion from the selling value. 

Table 1 shows that conversion 
returns for black cherry below 9 
inches d.b.h. are negative regardless 
of product. Trees 9 to 11 inches 
d.b.h. have greater conversion re- 
turns from pulpwood than saw logs. 
From 12 inches d.b.h. up, trees have 
greater conversion returns if used 
for saw logs. Trees above 16 inches 
d.b.h., if the butt log is of veneer 
grade, are most profitable if used 
for this purpose with the remain- 
der of the tree used for saw logs. 

A black cherry tree 16 inches 
d.b.h. if used for pulpwood is worth 
about $1.20; if used for lumber its 





log grades 


Possible 


2nd%~ 3rd 3rd % 4th 4th % 
log log log log log 
3L 
3L 
3L 
23L 
23] 3L 
23 3L 
23 31 
123L 23 
123L 231 
123L 23L 
123L 23L 3L 
123L 23L 3L 


value varies from $4 to $11 de- 
pending on the grade of the logs; 
if the first log is sold for veneer 
its value is about $23. In the light 
of these values it would be most 
profitable to use this tree for ve 
neer and saw logs rather than for 
pulpwood. 

The conversion returns shown 
here are not fixed. They vary de- 
pending on the market price for 
lumber, pulpwood, veneer, ete., and 
the costs of production. Even 
though the conversion returns may 
vary, their relationship to each oth- 
er will tend to remain fairly con- 
stant. 


Selection of Trees to Be Cut on an 
Economic Basis 


The correct cutting of individual 
trees in thinnings or partial cut- 
tings is of the utmost importance 
for the maximum present and fu- 
ture returns from a stand. 

For maximum returns it is im- 
perative that cutting be carried 
out on an individual tree basis. 
The selection of trees to remove in 
partial cuttings should be based on 
the silvicultural objectives but the 
greatest returns will be obtained 
if, first of all, the choice of trees 
to be removed is tempered by 
weighing their financial maturity, 
and secondly by putting the vol- 
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ume into its highest value product. 

Financial maturity means the 
point beyond which a tree will not 
make a profitable increase in value. 
The catch in the definition is what 
is a ‘‘profitable’’ increase? The 
average annual rate of value 
growth per d.b.h. class was used 
as @ measure in this study. In- 
crease in value depends primarily 
upon the rate of volume growth 
of individual trees and secondly on 
the quality of the material pro- 
duced. Data on the growth of trees 
under management are still lack- 
ing so it is necessary to base predic- 
tions on information from unman- 
aged stands. Good management 
would undoubtedly raise the rate 
of growth, so the results shown 
here are conservative. 

Using average rates of diameter 
growth per d.b.h. class, the author 
ealeulated the tree diameters, vol- 
umes, and conversion returns 10 
years in the future. Future con- 
version returns were determined 
by estimating the d.b.h. 10 vears in 
the future and determining the 
corresponding conversion returns 
for these larger diameters. Tables 
7 and 8 show the average annual 
rates of conversion returns in- 
ereases if trees are used for three 
products. 

Average annual increase in saw 
timber value of trees with the high- 
est log grades possible exceeds 10 
percent up to 15 inches d.b.h. class, 
and does not fall below 6 percent 
until the 21-inch class. 

Trees 16 inches d.b.h. and over 
ean have a butt veneer log. The 
rate of increase for these trees is 
less than if the entire tree is used 
for saw timber but the net return 
is greater. Under present condi- 
tions this fact makes it more profit- 
able to cut any tree containing a 
veneer log. because present returns 
of the smallest veneer log tree ex- 
eeed future returns of larger saw- 
log trees and the rate of increase 
if used for veneer is low. 








The average annual increase in 
pulpwood values is about 22 per- 
cent at 9 inches d.b.h. It then 
drops rapidly to less than 5 percent 
at 13 inches d.b.h. after which the 
rate of decrease levels off. 

It is a matter of judgment what 
a forest manager will take as the 
rate of increase necessary for a 
tree to be assumed to be growing 
profitably and therefore left uncut. 
The net value of a tree increases 
with size but its rate of increase 
necessarily diminishes because the 
base upon which it is measured is 
constantly expanding. If a 5 per- 
cent rate of interest is desired, the 
average saw log tree cannot be left 
beyond 20 inches if it is top qual- 
ity, or 17 inches if poor quality. 
Trees growing faster than average 
justify being left to attain larger 
sizes. Trees for pulpwood cannot 
be left much over 12 inches if a 5 
percent rate of interest is desired. 
Purely from a rate of value in- 
erease standpoint a tree with a ve- 
neer log cannot earn a 5 percent 
rate over 16 inches d.b.h. and 
should be eut. 

The calculations shown here con- 
sider only the individual value of 
trees as they would be considered 
at the time of a4 partial cutting. 
Black cherry must be handled by 
some form of even-aged manage- 
ment (4). This means that at the 
time of the regeneration cutting 
the entire overstory will be re- 
moved. At this time the individual 
rates of growth do not influence 
the decision as to which tree to cut 
and which to leave. All trees will 
be removed regardless of rate of 
growth. 

These calculations are designed 
only to show the average rates of 
value increase for trees of different 
sizes. They should be of assistance 
in deciding which trees should be 
eut at the time a thinning or other 
type of partial cutting is deemed 
necessary. 
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In short, these tables show that 
removal of high value, fast grow- 
ing trees in a thinning is a waste of 
a high-yielding investment. Sim- 
ilarly, allowing a tree to remain 
standing after its rate of return 
has diminished is a loss of earn- 
ings. 

Poor quality trees of low value, 
although growing rapidly in vol- 
ume, increase little in value. They 
should be cut to allow the space 
they occupy to be utilized by bet- 
ter-quality trees, insofar as removal 
does not interfere with anv useful- 
ness of the tree. Low-quality trees 
can be left if they are serving a 
purpose as trainers or pruners, or 
if their removal would be deleteri- 
ous to the site. 
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Distribution Series Arising in Quadrat 
Sampling of Reproduction’ 


REGENERATION SURVEYS of cut-over 
timberland are commonly con- 
ducted using either the stocked- 
quadrat or the list-quadrat method 
(1). Whereas the relatively inex- 
pensive stocked-quadrat method 
usually provides information ade- 
quate for the of forest 
management, the more detailed in- 
formation provided by the list 
method makes possible an analysis 
of the distributional pattern of 
number of seedlings per quadrat. 

If the total number of 
lished seedlings on each quadrat is 
counted, as in the list method, it is 
possible to determine the number 
of quadrats containing 0, 1, 2, ete., 
The distribution 
which these numbers of quadrats 
follow will depend upon the dens- 
ity of stocking and whether the 
seedlings are randomly distributed 
or tend to oeeur in elumps 


purpose 


estab- 


seedlings series 


The Poisson Series 


The Poisson series arises with 
random sampling of a randomly 
distributed population when the 
probability of an event is exceed- 
ingly small and when a sufficiently 
large number of independent ob- 
servations are taken 
number of occurrences 


to obtain a 

Prerequi- 
sites of the Poisson series are thus 
a low population density or stock- 
ing percent and random distribu- 
tion of individuals. Blackman (4), 
using 6- by six-inch quadrats, found 
that the distribution of most spe- 
cies tested in certain grassland as- 
followed the 
Quenouille (7), 


sociations Poisson 


series. describing 
the interrelationship of the loga- 
rithmie, Poisson, and negative bi 
nominal series, states that the Pois- 
son distribution usually arises in 
sampling homogeneous material, 
i.e., When the mean, m, may be as- 
sumed to be constant. <A simple 


1Adapted from a paper submitted to 
Dr. Walter H. Meyer in partial fulfil 
ment of the requirements for the degree 
of Master of Forestry, School of Forest 
ry, Yale University, May 1951. 


test of agreement with the Poisson 
distribution is that the variance 
should equal the mean. 

The Poisson distribution has one 
parameter, m, which is estimated 
by the mean. In a 
total of N trials the expected fre- 
quency of any positive count, r, is 


observed 


m" 


G,—N.e.—"—,-, where «¢ —2.71828. 
r! 


The Negative Binominal Series 


In sampling heterogeneous ma- 
terial, however, the mean may no 
longer be considered fixed for all 
samples, and Fisher (6) assumed 
that it was distributed as a Gamma- 
tvpe variable and derived the nega- 
tive binominal, with two parame- 
ters, the mean m and the exponent 
k. From (2), the ex- 
pected frequeney of zeros in de- 


Anscombe 
cimal form is 


k ) ,» where N is 


the total number of observations, and 
the expected frequency of any positive 
count, Tr, ts 


k+r—1 m 
(2) QO, on( ( ) 
r m+k 


In order to ealeulate the expected 
frequencies so that they may be 
compared with those of an observed 
distribution, it is first necessary to 
estimate the parameters m and k. 
m is estimated by y, the mean 
of the observed distribution. k is 
more difficult to determine, but 
may be estimated in the following 
ways. 

Method 1.—The most obvious 
method is to solve for k, the only 
unknown in equation (1) above if 
we substitute for 6, the observed 
number of misses, f,, and for m the 
observed mean, y. Then the equa- 
tion, in more convenient form, be- 


kr 
comes N /f,= (; | . or log 
m 
. The 
k 


r 


me k log 1 + 


log fe 
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left-hand side is a constant which 
need be calculated only once; the 
right-hand side must then be equat- 
ed to this by the method of succes- 
sive approximations. For example, 
let k = 0.1, 1, and 10, respectively, 
evaluate the right-hand side for 
each, then interpolate for the un- 
known value of the left-hand side 
between these values in order to 
obtain a closer approximation of k. 
This process must be repeated until 
the estimate k has the required 
precision. Bliss and Fisher (5), 
state that this method estimates k 
with an efficiency of 90 percent or 
more provided that (m+ 0.17) 
(f,/N — 0.32) <0.20. It provides 
reasonably accurate estimates of k 
if m does not exceed 1. The effi- 
ciency of both this and the method 
to follow are illustrated graphi- 
eally by Anscombe (3). 

Method 2.—A more convenient 
but not necessarily more efficient 
method, given by Fisher (6) and 
Anscombe (3), makes use of the 
first and second moments. k is esti- 
mated from the sample mean. y, 
and variance, s*, using the relation- 
ship: k = y?/(s?— y). This meth- 
od has the advantage of consider- 
ing the entire distribution, the 
variance as well as the mean. Bliss 
states that it provides an estimate 
of k of not less than 90 percent 
efficiency if (k + m)(k + 2)=> 15. 

Method 3.—The onl: method 
which provides an estimate of k 
with 100 percent efficiency is the 
maximum likelihood solution of 
Fisher (6). In a recent paper in 
Biometrics, Bliss and Fisher (5) 
describe a simplified maximum like- 
lihood solution for k which should 
bring this accurate method out of 
the realm of higher mathematies. 


Test of Agreement with the 
Poisson Distribution 


Data collected by the author in 
1951 on lands of the Crossett Lum- 
ber Company, Crossett, Ark., illus- 
trate the comparison of the occur- 
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rence of loblolly pine seedlings on 
mil-acre quadrats with the Poisson 
distribution. It was stated above 
that the Poisson series is more like- 
ly to arise in quadrat sampling if : 
the stocking is sparse. Upon the , 
assumption that the observed series 

are additive, three tallies, each with 

an average stocking of 17.5 per- 

cent, and each comprising 40 1- 
milacre quadrats, have been com- 

bined to form the distribution giv- ‘ 
en in Table 1. o 

The observed mean 
seedlings per quadrat is 


S(fy) 


No. of 
seedlings 
per quadrat, 
y 


number of ; 
Sum 


74 
=— - 0.616, 
120 


7 S(f) 
where f is the observed number of 
quadrats containing y seedlings. 
The expected number of quadrats 
containing 0, 1, 2, ete., seedlings, 
So, 1, #2, ete., are calculated below. 
These expected frequencies, 
summed and subtracted from 120, 
leave a residual expectation of 
2.97 for The difference be- 
tween each observed frequency 
and the corresponding expected 
frequency, squared and divided by 
the expected value, leads to an 
estimate of Chi-squared : 


9 
0,**. 


for 
(11) 


(f — 9)? By 
x" eS 
9 
120, —9-616-- 64.812. 
64.812 (0.616 
2=39.924 (0.616 


= 22.997. 


Since @¢, Or -1 Mo.™m 


O;.m 


With n (the number of degrees of 
freedom, equal to the number of 
values compared less 2) = 2, the 
probability of an observed Chi- 
squared of 74.63 is less than 1 in 
1000. Moreover the variance 
(3.196) does not equal the mean 
(0.616). The conclusion is reached 
that the observed distribution does 
not follow the Poisson. 


Test of Agreement with the 
Negative Binomial Distribution 


The observed distribution is now 
compared with the negative bi- 
nomial, with k estimated according 
to the first two methods previously 
described. 


of 


9 


agreement, 
is used here. 
In this example 62 (= 2.52) exceeds this 
limit but @. (= 0.45) does not, so that 
@; and @&. are combined. 


2For a Chi-square test 
a minimum expectation of 


TABLE 1.—-A 


Interpolating between the values 
the L.H.S. 
and (ili), 


0.0030376 


00049829 


From equation 


Tesr OF AGREEMENT WITH THE POISSON SERIES 


Observed 
no. of 
qupadrats, 


Expected 
No. of 
quadrats, 
6 
64.81 
39.92 


12.30 


(f — p) 


99 


120.00 0.00 


Method 1. 


m 


Log N — log fo = k log (1 , where m 0.616, 
k 
log 120 — log 99 
= 0.083546. 


1, then the right-hand side (R.H.S.) 


0.616 
0.1, R.H.S. 0.1 log ( 1 + ) O.0854913. 
0.1 


The left-hand side 


log (1 0.616 OPOS441. 


0.616 


O.0S8S05084 


0.09, R.H.S. = 0.09 log ( | 


0.09 

for which the R.ILS. 0.083540 
With and k, determined, 
pected frequencies are caleulated 
using the two equations previously 
viven. From equation (1); 

0.616 0.0906 
120(1 4") 


0.096 


obtained in trials m OX- 


(0.01 0.09 0.096, 


99.00, 


39.924, and 


This is a mathematical check of the 
caleulated value of ky. 


k+r ] m 
9): ¢ 0 )( . ) where r l, 


] m+k 


k ' 
Po 
k—1)! 
b.km/ (Cm 
99.00 COL.A96 


m+k 
k) 

0.616 70.712 
8.22956.3 


Again: 


3The expected frequencies will later be 
rounded to two places of decimals. How 
ever, in order to avoid carrying forward 
errors due to rounding, it is necessary to 
use six significant figures in the calcula 
tion of suceessive frequencies. 





S40) 


Comparing this with the symbolic 
expression for #,, a simplified ex- 
pression for the calculation of suc- 
cessive frequencies is (3): 


k+r—1. m 


= Orr : 
r m-+k 
Thus 


m 
# oe 
2 m-+k 
8.29956(1.096)0.616 /2 
3.89842. 
k+2. m 
2 


0.712) 


3 m+k 
3.89842 (2.096 
2.35646 
N — #o — ti Os — os 


O.86517 /3 


Observed and expected frequencies 
An ob- 


served Chi-squared of 2.08, with n 


are compared in Table 2. 


(the number of values compared 
less 3) 2 would be exceeded with 
a probability of between 0.30 and 
0.50 if the 
fact, a negative binomial distribu 


tion 


distribution were, in 


Method 2 


y- 


, where y 0.616 


0.616 —0.147 


0.147 


ah 


0.147 


+ k 


94.1988 


11.1794 


(0.147 


0.807339 
Similarly 6: 5.18. 
and ¢« = 6.45. 

When &k 
method x 


2.99 


this 
4.04, with 2 degrees 


is estimated by 


of freedom, and the corresponding 
probability lies between 0.10 and 


0.20. The negative binomial distri- 
bution again fits the observed series 
moderately well, but not as closely 
as when calculated using ki. The 
second method would thus appear 
to be less efficient in this case. This 
is verified by Anscombe’s graph 
from which fk: is shown to have an 
efficiency of over 98 percent and 
ks an efficiency of less than 50 per- 
cent. In this instance only a slight 
gain in precision in the estimation 
of k would be gained by using the 
maximum likelihood 
(Method 3). 


k was estimated by Method 1 in 
this study. Agreement with the 
negative binomial series, calculated 
in this manner, is illustrated in 
Table 3 for selected stocking values 
ranging from 17.5 to 97.5 percent. 
Only in the last example (stocking 
4.85) does the prob- 
ability lie outside the bounds of ex- 
pectation, with a 0.05 chanee of 
error. The efficiency of this k-esti- 
mate is low, however. If fitted by 
Method 2. ke 3.424, the efficieney 
of the k-estimate is between 75 and 
90 percent, and the probability be- 
tween .001 and .01 showing only a 
slight improvement over Method 1. 
Despite the lack of efficiency in fit- 
ting the constant k, the overall Chi- 
the bottom of 
Table 3 shows that there is no sig- 
nificant lack of agreement. If the 
likelihood had 
been used throughout, even closer 


solution 


97.5%, m 


squared value at 


maximum solution 
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agreement would have been ob- 
tained. 


Conclusions 


The conclusion is reached that 
the occurrence of pine seedlings on 
mil-acre quadrats, in the forest 
conditions sampled, follows a neg- 
ative binomial rather than a Pois- 
son distribution series. Both para- 
meters. m and k, tend to increase 
with density of stocking; the re- 
lationships existing between these 
three variables, however, have yet 
to be investigated. Under certain 
circumstances, little accuracy may 
be lost by fitting a common k to 
each of a group of series such as 
those represented in Table 3. This 
technique and tests of its appliea 
bility are deseribed by Bliss 
Fisher (35) 


and 


Presence of clumpiness, which is 
indicated by the negative binomial, 
is not unexpected in quadrat sam- 
pling when we consider that the 
establishment of pine reproduction 
is subject to certain minimum re- 
quirements of light, temperature. 
moisture, and other factors. In 
stands such as those sampled, which 
have been cut selectively with vary- 
ing degrees of intensity, most of 
the reproduetion is found in ir- 
regularly spaced openings in the 
The seedlings thus 
tend to be spaced not singly, at 
random, but in groups of varying 
sizes, shapes, and densities. When 


erown canopy. 


rnHE NEG 


SERIES: 


with the exponent k; caleulated by the method of successive approximations, 


ii) with the exponent k. ecaleulated by the moment method 


No. of 


seedlings 


Expected 

Observed no. of 

per no. of quadrats, 

quadrat, quadrats, using k,, 
f o: 


99 99.00 
8,99 
3.90 
2.36 


120.00 





Expected 
no. of 
quadrats, 
using ke, 
Oa 


94.20 
1.26 11.18 

0.31 5.18 
ag 2.99 


0.00 


6.45 





120.00 
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TABLE 3.—AGREEMENT OF OBSERVED FREQUENCIES OF NUMBERS OF SEEDLINGS ON parison of several regeneration sur 
MIL-ACRE QUADRATS WITH THE NEGATIVE BINOMINAL DISTRIBUTION, vey methods in terms of cost and 
: 7 usefulness. Faeulty of Forestry, 
Number Univ. of British Columbia, Research 
Basis Efficiency of Note No. 3, 6 pp. 
number Computed of degrees Prob 
Stocking of statistics k-estimate freedom Chi ability 
percent quadrats m k percent n squared P 


ANSCOMBE, F. J. 1949. The statis 
tical analysis of insect counts based 
on the negative binomial distribution. 
17.5 120 0.62 0.096 E>98 2.08 0.40 Biometrics 5: 165-173. 
20.0 80 285 .265 E>98 

50.0 120 1.96 380 8 =698>E>90 
85.0 200 6.76 875 75>E>50 
92.5 40 16.88 854 75>E>50 
97.5 40 8.15 2.60 E<50 

97.5 40 4.85 7.00 B<50 


9.58 30 3. - . 1950. Sampling theory 
3.22 é of the negative binomial and logarith- 
10.45 : mie series distributions. Biometrika 
4.34 675 37: 358-382. 
16.69 : . BuackMan, G. E. 1935. A study by 
20.85 statistical methods of the distribution 
of species in grassland associations. 
Ann. Bot. 49: 749-777. 
Buss, C. I., and R. A. Fisner. 1953. 
larger areas are opened up and_ binomial is shown by coniferous Fitting the negative binomial to bio 
arg ar - . I . I » ‘ aie bee . - logical data and note on the efficient 
made available for regeneration, seedlings that are restocking an ex- fitting of the negative binomial. Bio- 
such as with clear-cutting or the tensive old burn on the Research metrics 9:176-200. 
’ y > 4 b4 4 Is Y ss . fie 9 . iv 

shelterwood system, there may be Forest of the University of British 4 HER, R. A. 1941. The negative 

ie ’ aii ‘ : . inomial distribution. Ann. Eugenics 
more homogeneity in the distribu- Columbia. 11: 182-187. 
: : ne , 

a se os > ¢ 0 : : . QUENOUILLE, M. H. 1949. » 

—_ ba 7 “s edlings. | The “08 r Literature Cited — ~— ae Rdragpier: 
as fo , however, that satisfae- — ‘ = : ‘ — “paee ee 
-— am , zs ‘ 7 ; 1. ALLEN, Georce S., B. G. GRIFFITH, negative binomial series. Biometrics 
tory agreement with the negative and JoHN W. Ker. 1951. A com 5: 162-164. 
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uu 
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THE FRUIT of 13 year’s research in the development of high-gum-yielding slash pines 
was picked by Harry A. Fowells, research specialist in the Washington headquarters 
of the U. S. Forest Service, during a recent visit to the Lake City, Florida Research 
Center. Keith W. Dorman (left), breeder of the parent trees, and Francois Mergen 
(center), who discovered the inheritance of gum flow and established this grafted 
seed orchard, watch with the critical interest of all proud parents. Since 1941 these 
men and their associates have collected gum from thousands of trees while searching 
for elusive high yielders. Twelve trees having twice the normal yield finally were 
found. Then it was necessary to devise and perfect hitherto unknown techniques of 
breeding, rooting, and grafting southern pines. In time a micro-tapping technique for 
measuring gum yield in young saplings disclosed the inherited characteristics of 
gum flow. Then twigs from the best strains were grafted onto planted seedlings 
for the establishment of a seed orchard. Second generation seedlings from this 
orchard will receive additional testing before being released to the gum naval stores 
industry for commercial production. 





Bark Thickness as a Factor in 
Resistance to White Pine Weevil Injury' 


ENVIRONMENTAL FACTORS are 
known to have an important influ- 
ence on the variation in  suscepti- 
bility of white pine trees to weevil 
injury. The more vigorous the tree 
to its neighbors, the more 
soth 


heredity and external factors have 


relative 
susceptible it is to weeviling. 


an influence on this relationship. 
The question ArISes : Is there resist 
the 


variation, which can be related to 


ance, in sense of inherited 
factors which are not expressions of 


vigor? Selection of slow-growing 


intermediates as crop trees may 
have advantages for the owner of a 
badly weeviled plantation, but for 
tree-genetics research negative se 
lection for vigor would be undesir 
able 
capable of attacking slow-growing 
trees If 


injury 


Moreover, the weevil is quite 
variation in severity of 
correlated 
with a factor other than vigor, un 


weevil can be 


der fairly uniform environmental 
conditions, this relationship ean be 
used as a basis for the selection of 


The 


manager, too, has a better basis for 


weevil-resistant trees forest 
selecting the potentially straight or 
These 
then be pruned at an early age with 
by the 


nearly straight trees. can 


less risk of future injury 
weevil 
Thus a tree character must not 
only be correlated with variation in 
susceptibility; it must also show 
this variation independent of the 
the 


dominance with respect to adjacent 


age of tree or its degree of 
Measures such as height and 


of little value even if 


trees 
diameter are 
isolated statistically from environ 
mental influences, because of their 
relation to tree vigor 

bark thickness at 
and its 


In this study, 


breast height was chosen 


variation as related to susceptibili 


tv measured by the number of 


IThis paper written as 
while the author doing 
graduate study at the Yale School of 
Forestry The acknowledges the 
advice and assistance of Dr. H. J. Lutz, 
of the Yale Sehool of Forestry, and of 
Dr. C. I. Bliss and Miss Margaret Robert 
son, both of the Yale Statistical Labora 


tory 


wis a special 


problem was 


author 


weevilings per tree. As far as pos- 
sible, the extraneous effects just 
were eliminated. Bark 
was selected because of 


mentioned 
thickness 
the importance of phloem tissue in 
the biological relationships between 
the insect and the tree. Extensive 
investigations by Graham (1), 
MacAloney (3), and have 
demonstrated that an ample supply 
of phloem and resin are of primary 


others 


importance for attraction, oviposi- 
tion, and larval development of the 
The adult 
preference 


weevil. weevil shows a 
definite for the 
vigorous leaders, and this is con- 
due to the 
amount of resin, and consequently 
the 


leaders 


most 


sidered to be cvreater 
odor. The vigorous 
thick, succulent 
lenticels 


stronger 
have a 
and 


bark, for 


the escape of the odor (3). Thus 


numerous 


there is more weeviling among the 
codominant trees 
the lower 
The weevil selects 
what is available. 
the unattractive 
trees on a good site may be com- 


and 
those in 


dominant 
than 

crown 
the 
Consequently, 


among 
classes. 


best from 


parable in growth rate to the pre- 
ferred trees on a poor site. 
Although 
dently there are certain absolute 
minimum which a 
terminal shoot must supply if it is 
to be successfully weeviled. This 
studies 


vigor is relative, evi- 


requirements 


was apparent in earlier 
made by the writer in which a pair 
of weevils was caged on each of 48 
grafted 


resistance to 


seedlings and trees as a 
test of variation in 
weevil injury. It was expected that 
many of leaders would be 
severely damaged and killed by this 
foreed attack. However, few eggs 
were laid in the tips and some were 
not attacked at all. No eggs were 
laid 
and an average of 2, 8, and 10 in 4, 


these 


in shoots 3 mm. in diameter, 
5, and 6 mm. shoots, respectively. 
The bark on these slender shoots is 
exceedingly thin, and = although 
sometimes feeding cavities could be 
found on careful examination, the 
shallowness of these cavities, com- 


pared to those in thicker shoots, 


842 


H. B. Kriebel 


Ohio Agricultural Experiment Station, 
Wooster. 


Was quite apparent under the bin- 
ocular microscope. The few larvae 
developing in terminals with thin 
bark were much smaller than lar- 
vae of the same age in vigorous 
terminals with an ample supply of 
phloem tissue. Mature trees were 
also found to have a wide variation 
in tip diameter. In one case, cut- 
tings from the top of an unweeviled 
30-year old tree averaged only 2 
mm. in diameter. The performance 
of grafts from this tree will give an 
indication of the value of slender 
terminal shoots for studies of re- 
sistance (2). 

The purpose of the investigation 
reported in this paper was to deter- 
mine the significance of bark thick- 
ness in relation to susceptibility to 
weeviling, to learn whether or not 
it provides a better basis for select- 
ing inherently weevil-resistant trees 
than the measurement of diameter 
breast high. It was recognized that 
variations in bark thickness would 
probably be comparatively small 
with the effect of diameter elimi- 
nated, but it was considered quite 
possible that these small differences 
might be signifieant. 

Although bark thickness of the 
terminal shoot appears to be the 
critical factor, it is considerably 
measurements of 
In addi- 


easier to obtain 
the bark at breast height. 
tion, it is easier to observe varia- 
tions, the bark is thicker. 
Measurement at breast height, be- 
ing cumulative over practically the 


since 


entire period of exposure to weevil- 
ing, should provide a better guide 
to conditions during this period 
than a measurement of current 
bark thickness. 
that 


among trees would be characteristic 


It was anticipated 
differences in bark thiekness 
of the entire tree, providing an av- 
erage of two or three measurements 
was obtained, and that a significant 
relationship might be discovered by 
taking the measurements at breast 
height. Finally, if such a character 
is to be usable as a basis for field se- 
large trees, it 


lections of fairly 
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must be readily obtained in the 
course of stand surveys. 


Method 


Five pure, even-aged stands of 
white pine were selected for exami- 
nation ranging in age from 18 years 
(Stand A) to 39 years (Stand E). 
Four of the stands were located in 
the White Memorial Foundation 
Forest, in Litchfield, Conn., in the 
northwestern part of the state. The 
fifth stand was in the Eli Whitney 
Forest in North Branford, Conn., 
near New Haven. The stands were 
sampled by taking approximately 
70 dominant and codominant trees 
as they occurred along lines laid 
out to give representative coverage. 
Sampling was restricted to the up- 
per two crown classes in order to 
eliminate, as far as possible, the 
effect of stand structure on weevil- 
ing. A few ‘‘border-line’’ inter- 
mediates were taken which had 
been dominants until a few years 
previously. The d.b.h. of each tree 
was measured with a diameter tape 
to the nearest tenth of an inch. 
Bark thickness was obtained at 
breast height to the nearest half- 
millimeter, by averaging two or 
more measurements taken on differ- 
ent sides of the tree with a Swedish 
bark gauge. Crown 
tallied, and the number of times 
weeviled was recorded after a care- 
ful study of the tree from all sides. 

After preliminary statistical 
tests of normality, each stand was 
analyzed separately by partial re- 
eression, in order to isolate the ef- 
fect of bark thickness from the ef- 
fect of diameter. This analysis pro- 
vided answers to the following 
questions: (1) Is the number of 
weevilings significantly related to 
either bark thickness at 
height or d.b.h.? (2) 
bark thickness provide a_ better 
measure of susceptibility than 
d.b.h.? (3) If bark thickness is im- 
portant, how much correlated vari- 
ation is lost by intentionally omit- 
ting d.b.h. because of its sensitivity 
to environmental influences ? 


class was 


breast 


If so, does 


Results 


Analysis showed that the number 
of weevilings per tree was partly 


dependent on bark thickness and 
d.b.h. These 
counted for about one fifth of the 
variation in susceptibility of trees 
in the four older stands, and about 
one third in the youngest stand. 
There were significant differences 
between stands in the severity of 
weevil injury, due to age and un- 
determined factors. 

In three of the stands, d.b.h. had 
a distinct linear relationship to sus- 
ceptibility. The smaller the diame- 
ter of a dominant or ecodominant 
tree, the fewer times it 
viled. In the other two stands, 
Stands D and E, diameter did not 
have a close relationship to suscep- 


factors together ac- 


Was wee- 


tibilitv. In these stands there was 
a considerable amount of addition- 
al variation due to bark thickness, 
which measurement of d.b.h. alone 
would not detect. 
statistical terms in the right-hand 
side of Table 1. 

The relationship between 


Tihs is shown in 


bark 
thickness at breast height and fre- 
queney of weeviling was linear and 
highly significant in all five stands. 
As a rule, the thinner the bark, the 
less frequently had the tree been 
attacked. Table 1 gives the results 
of regression Only in 
Stand C is appreciable improve- 
ment obtained in the regression by 
including d.b.h. as a measured vari- 
able. An overall partial regression 
showed that the number of weevil- 
ings per dominant or codominant 
tree of a given. bark 
varied significantly between differ- 
ent stands except Stands B and EF. 
The decrease in frequency of weevil 


analyses. 


thickness 


TABLE 1. 


(1) Bark thickness (9) 
(Sum of squares!) 


Regression of 
number of 
Total sum weevilings on 
of squares, bark thickness, 
number of = 4.b.h. elimi 


Stand weevilings nated 


A 91.164 
B 177.855 
Cc 203.939 38.149*** 
D 131.943 18.539** 

E 273.403 53.081"** 


27.441*** 


2° 680*** 


\Significance levels: 


Additional 
regression due 
to d.b.h. 


3.944* 

4.746 
20.479** 

0.013 


0.107 31.380°* 


843 


attack unit decrease in’ bark 
thickness (slope of the regression 
was the same in all but the 
More specifically, 


per 


line ) 
youngest stand. 
in any one of the stands 25 to 39 
vears old, if Tree X had a bark 4 
millimeters thinner than Tree Y at 
breast height, Tree X had, on the 
average, one crook less in it than 
Tree Y. If the difference were & 
millimeters, Tree X had, on the av 
erage, two crooks less than Tree Y. 
Most of the unweeviled trees had 
a bark thickness below the mean for 
any given diameter. The curve in 
Figure 1 shows the relationship be- 
tween bark thickness and d.b.h. for 
all five stands, and the position of 
the 45 unweeviled 
relative to the eurve. The number 
of unweeviled trees below the curve 
is significantly greater than the 
number above the eurve. 
Although Stands B. C, 
originated as plantations, analysis 
of the data showed that it was not 


each of trees 


and E 


possible to associate the stand dif- 
shown in Table 1 
either age or stand origin. Site dif 


ferences with 


ferences did not seem to offer an 


explanation of results obtained. 
Stands B and E were the best sites, 
Stand C the poorest, the others in- 


termediate. 


Discussion 


Of the two variables, bark thick- 
ness provided a better measure of 


susceptibility than diameter, taking 
The 
between 
stands in the relative importance of 


all stands into consideration. 


reasons for differences 


COMPARATIVE EFFICIENCY OF ESTIMATING SUSCEPTIBILITY TO WEEVIL DAMAGE 
BY MEASURING (1) BARK THICKNESS 


ALONE; (2) D.B.H. ALONE, 
Diameter breast high 
(Sum of squares 


Regression of 
number of 
weevilings on 
d.b.h., bark 
thickness 
eliminated 


Additional re 
gression due to 


bark thickness 


oT 6" -* 
oo 684*** 
§8.615°** 


7.979" 


Nonsignificant if no asterisk follows number. 


level. 
level. 


*Significant at the 5 percent 
**Significant at the 1 percent 
***Significant at the 0.1 percent 


level. 
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to the curve 


The bark thickness of the 45 unweeviled trees, represented by dots, in relation 
of bark thickness on d.b.h. for all 353 dominant and codominant trees. A 


significantly large proportion of unweeviled trees lies below the curve. 


diameter and bark thickness and 
d.b.h. are not clear, but seem to be 
related to the degree of uniformity 
of stand structure and density. In 
stands fairly uniform with respect 
to density and crown eanopy, bark 
thickness was the more critical fae- 
which had a more 


tor. In one stand, 


irregular structure, diameter was 
the better measure, although bark 
still fairly 


criterion of 


thickness provided a 


good susceptibility 
This 
of bark thickness to susceptibility 
under different 
mental situations suggests that it is 


more consistent relationship 


several environ- 
controlled to some extent by genetic 
factors 

The results show that 
in susceptibility is not purely ran- 


variation 


dom, nor is it merely dependent 


on don inance or relative vigor as 


expressed by differences in height 
or diameter. It is also correlated 
with relatively small differences in 
height 
eter 


bark thickness at breast 
among trees of the same dia 
and age. This relationship is sta- 
tistically significant, 
lieved to be the accumulated effect 
of much smaller differences in the 


thickness of the phloem tissue of 


and is_ be- 


the terminal shoot. In some cases 
these very small differences, possi- 
bly hereditary, may be just enough 
to prevent the larvae of the white 
from developing in 
sufficient numbers to the 
shoot. Since most trees are weeviled 
at least once, the important effect 
in the majority of the trees is prob- 
ably the greater attraction of the 
adult weevils to a thicker phloem, 
due to the stronger odor accom- 


pine weevil 


cirdle 
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panying a larger volume of resin. 

It should be kept in mind that 
bark thickness accounted for only 
a part of the variation in suscepti- 
bility. It is only one contributing 
factor, and cannot be applied to 
predict exactly how many times a 
certain tree will be weeviled. Nev- 
ertheless it provides an improved 
basis for tree selection. In young 
stands the measurement of bark 
thickness at breast height should 
be of assistance in the selection of 
trees for pruning. Although few 
absolutely unweeviled trees can be 
expected from pure even-aged 
stands, a tree with only one crook, 
or even two, is preferable to one 
severely weeviled. From a techni- 
‘al standpoint, boards from wee- 
viled logs are undesirable, even if 
the trees have shown good recovery 
and the logs are straight, because of 
the formation of ecmpression wood 
(Spurr and Friend, 4). When a 
considerable number of trees is be- 
ing throughout a_ stand, 
the chances of favoring trees of the 
lowest risk should be greatly im- 
proved by choosing the ones with 
the thinnest bark in a given crown 
class and diameter class. 

Figure 1 indicates that the prob- 
ability of finding a resistant geno- 
for tree-breeding 
will be increased by narrowing the 
selections down to trees with un- 
usually thin bark. These trees 
should be absolutely unweeviled, 
dominant, and in older, heavily- 
weeviled that 
will meet these conditions are com- 
paratively rare, but there is little 
chance that they were accidentally 
missed by the Progeny 
tests will give the final answer. In 
the meantime these potentially val- 
uable trees should be reserved from 


selected 


type purposes 


plantations. Trees 


weevil. 


cutting. 


Summary 


Five pure, even-aged stands of 
eastern white pine were examined 
in a study of the relationship be- 
tween bark thickness and suscepti- 
bility to white pine weevil injury. 
The number of weevil injuries per 
tree was taken as the measure of 


susceptibility. 
In all stands bark thickness at 
breast height was found to be sig- 
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nificantly related to susceptibility 
to weevil injury, more so than d.b.h. 
Trees with thin bark were less sus- 
ceptible than trees with thick bark, 
although there considerable 
variation due to other unknown 
factors. 


was 


Bark thickness is considered to 
be important because of the rela- 
tion of the thickness of phloem in 
the terminal shoot to weevil attrac- 
tion, oviposition, and larval devel- 
opment. Bark thickness at breast 


height is a cumulative measure of 
annual phloem production over the 
period of exposure of the tree to 
weevil injury. 

In even-aged stands, among trees 
of equal diameter and height, those 
with the thinnest bark may be ex- 
pected to be least injured by the 
white pine weevil. In forest ge- 
netics research, this may be used as 
a guide in the selection of trees to 
be tested for inherited resistance to 
weevil injury. 


Lightning Fire Research in the 
Rocky Mountains 


LIGHTNING is the major cause of 
fires in Rocky Mountain forests. 
The lightning fire problem is the 
prime target of a broad research 
program now known as Project 
Skyfire. 

The aims of Project Skyfire are 
broad in character. First, it hopes 
to gain a better understanding of 
the occurrence, behavior, and con- 
trol of lightning fires. Eventually, 
after fundamental studies provide 
necessary background, Skyfire ex- 
pects to test the possibility of pre- 
venting or reducing the severity of 
lightning fires through cloud-modi- 
fication operations. 

Accomplishment of these aims is 
expected to be achieved through a 
cooperative research program 
which capitalizes on the special tal- 
and facilities of a 
private, state, and federal agencies. 
Skyfire has been initiated as a co- 


ents score of 


operative enterprise of the Inter- 
mountain Forest and Range Ex- 
periment Station and the Munitalp 
Foundation, a private research or- 
dedicated to the ad- 
vancement of basie studies of me- 
the 
project are Region 1 of the U. S. 
Forest Service, the National Park 
Service, the U. S. Weather Bureau, 
and the General Electrie Research 
Future assistance is 


ganization 


teorology. Also assisting in 


Laboratory. 


anticipated from other forest pro- 
tection organizations and several 
colleges and universities. 

An active field program 
derway on two of the six research 
tasks now charted for Project Sky- 
fire. During the 1953 fire season a 
cloud survey was initiated in the 
northern Rocky Mountains. 
Throughout each day of the fire 
season observers at 25 national for- 
est fire lookout stations have been 
reporting on the development, 
movement, and action of clouds as- 
sociated with lightning storms. 

A second major task now under- 
way is observation and analysis of 
the jet stream—a zone of globe- 
circling winds in the 
sphere which may be related to 
lightning occurrence and fire 
weather patterns. Attempts are be- 
ing made to map the jet stream 
through observation of certain eir- 
rus and altoeumulus clouds often 
associated with this river of high- 
velocity air. In both the jet stream 
study and the cloud survey, time- 
lapse motion-picture cameras are 
being used to record the action of 


is un- 


substrato- 


clouds. 

Future research will in- 
clude analysis of fire-weather ree- 
ords obtained from some 150 fire 
danger rating stations, study of a 
cloud-breeding area to gain a bet- 
ter understanding of the origin 


tasks 
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and action of lightning in moun- 
tainous country, and atmospheric 
research where a mobile field lab- 
oratory will be used to explore the 
relationship of such factors as in- 
coming and outgoing radiation, soil 
and air moisture, and atmospheric 
nuclei and electricity to lightning 
and fire behavior. Finally, after 
these tasks have provided a foun- 
dation of basie knowledge, field 
tests will be made of methods for 
preventing or reducing the sever- 
ity of lightning fires. 


The Lightning Fire Problem 


The reasons for a research un- 
dertaking of the seope of Project 
Skyfire are written across. vast 
burned areas in the 120 million 
acres of Rocky Mountain forests 
requiring protection from lightning 
During the 5-year period 
1948—1952 over 17,000 lightning 
fires occurred in the ten Rocky 
Mountain states. The average an- 
nual load of 3,500 lightning fires 
amounts to 63 percent of the total 
number of fires oceurring in the 
rugged mountain country ranging 


fires. 


northward from Arizona and New 
Mexico Idaho and Mon- 


tana. 


through 


In the 40 odd years of organized 
forest protection in the Rocky 
Mountains many advancements 


“ 
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have been made in lightning fire 
control. Fire danger rating sys- 
tems originated here. Fire weather 
forecasting, better transportation 
to back-country areas, improve- 
ments in fire equipment, and sys- 
tematic fire control planning have 
all contributed to more effective 
More recently the 
smokejumper program and _ wide- 
spread use of aircraft are spectac- 
ular examples of continued prog- 


protection. 


ress 
The demands 
the forest resources of this region 


increasing upon 
point to the need for still greater 
assurance that lightning fire econ- 
trol will be generally effective. The 
very nature of widespread dry 
lightning storms over rugged for- 
ested country indicates the great 
potential for conflagrations. Since 
the three-million-acre burn of 1910 
in the northern Rockies, it has been 
evident that organized 
and executed fire control programs 
are essential’. No less an effort ean 


superbly 


assure the safety of the region’s 
resources or the lives and property 
of its people. 

Foresters who have engaged in 
lightning fire control programs rec- 
ognize that many of the advance- 
ments made to date have been the 
To a large 
degree the cream has been skimmed 
and in the 


obvious things to do. 


future, needed prog- 
ress will be more difficult. The 


road ahead depends heavily upon 
research progress in still unsolved 
lightning fire problems. 


Lightning fires have certain 
characteristics indicating require- 
ments for suecessful fire fighting 


and focussing attention on research 
priorities. One of the most impor 
tant of these characteristics is the 
tendency for a great 
lightning fires to oceur in a short 
period. Northern Rocky Mountain 
forests have been seized by some 
$00 lightning fires in 24 hours and 
over 1,500 in ten days 


number of 


Over a 
span of 15 fire seasons there have 
been 76 days when 50 or more 
lightning fires started in Montana 


and northern Idaho national for- 
'Rarrows, Ss Forest fires in the 
Northern Rocky Mountains. Northern 


Rocky Mountain Forest & Range Experi 
ment Station Paper No. 28, 251 pp., 
illus, 1951 





ests. Under critical conditions in- 
dividual forests in the southwest 
and the northern Rockies have been 
hit by nearly 200 fires from a 
single storm. 

The bunching of a large number 
of fires in a short period places 
great stress on fire-control forces. 
Economie factors prevent the de- 


sign of fire-control organizations 
that are constantly mobilized to 


meet these overloads. Economical 
and effective fire control in light- 
ning country ealls for great flexi- 
bility to rapidly expand or con- 
tract detection and suppression 
forces and great mobility to move 
these forces to zones of intensive 
activity. These principles of light- 
ning fire 
recognized. However, their full ap- 
knowledge of 
when and where lightning fires may 
may start, how 
they will behave once started, and 


control have long been 


plication requires 


start, how many 
what factors will influenee ease or 
difficulty of control. Project Skvy- 
fire is directed at these basic ques- 
tions and in addition will investi- 
vate methods for reducing great 
overloads of lightning fires. 

Recent developments point to 
possibilities of achieving a better 
understanding of the lightning 
phenomena and of the basic mete- 
orological factors influencing the 
cause and subsequent behavior of 
lightning fires. Advances in the 
science of meteorology are provid- 
ing new information on cloud for- 
mations, cloud physics, atmospheric 
nuclei, and air movements. Mete- 
orologists have only recently begun 
intensive study of the jet stream 
and of the relation of this zone of 
high-velocity air to weather condi- 
tions. Of special significance with 
respect to possible lightning pre- 
vention is the recent work of Lang- 
muir, Schaefer, and others of the 
Project Cirrus group in weather 
modification and treatment of 
eumulus clouds’. 


Cloud Survey 
The first major field activity of 
Project Skyfire has been a cloud 


“Schaefer, Vineent J. Final report 
Project Cirrus, Part I, Laboratory, Field, 


and Flight Experiments. General Elee 
trie Research Laboratory Report No. 
RL-785. 170 pp., illus. 1953. 
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survey designed to find out when 
and where cumulus clouds form 
and to chart their life cycle from 
initial formation to the lightning 
stage. A special objective is to 
identify cloud-breeding areas where 
more detailed studies can be made 
of lightning and lightning fires. 

The cloud survey being made in 
the Northern Rocky Mountains 
utilizes existing facilities at forest 
fire lookout stations to obtain data 
for research purposes. Prior to the 
1953 fire season, lookout-firemen 
from the 25 stations in the observa- 
tion network attended a special 
training school to receive instruc- 
tion in cloud identification and 
general survey techniques. Each 
day during the fire season a special 
form filled out at cloud-survey sta- 
tions recorded the story of clouds 
and lightning. In addition, during 
especially interesting days a brief 
flash report transmitted by radio 
from each survey station enabled 
the Project Skyfire staff to obtain 
a quick picture of cloud action and 
potential lightning danger over an 
area of 30 million acres. 

The Project Skyfire cloud survey 
is in a pioneer stage, but already 
there are indications of its value. 
Clouds are dynamic indicators of 
weather and lightning conditions. 
Results to date show that it is fea- 
sible to chart the action of clouds 
and lightning from fire lookout sta- 
tions. The information thus ob- 
tained provides research workers 
with a new tool for exploring the 


lightning fire phenomenon. Fur- 
thermore, it is being demonstrated 


that a network of cloud-survey sta- 
tions can provide fire-control or- 
ganizations with useful informa- 
tion for advance location of fire 
occurrence zones, dispatching fire 
fighters and evaluating probable 
fire behavior. 


Jet Stream Study 


A seeond major activity of Proj- 
ect Skyfire is study of the jet 
stream. The great high-altitude 
winds now known commonly as the 
jet stream may be visualized as a 
river of air flowing around the 
world on a meandering course from 
west to east and varying in width 








NOVEMBER 1954 


from ten miles to several hundred. 
The altitude of the main axis of 
the jet stream may vary from 20,- 
000 to 40,000 feet. During the fire 
months, two or more jet 
streams may be present over the 
western United States and Canada, 
although from meager information 
now available it appears that the 
usual pattern is for only one par- 
ticular path of air to form the true 
main axis. 

While specific knowledge of the 
jet stream is still very limited, in- 
dications are that these great winds 
may be closely related to many 
lightning and fire behavior factors. 
Under some jet-stream conditions 
lightning may possibly be pre- 
vented or reduced by wind action 
shearing off the tops of towering 


season 


cumulus clouds. Under other jet 
stream conditions the lightning 


storm may possibly become more 
severe. Of great interest to for- 
esters is the apparent relationship 
between the jet stream and periods 
of extremely dry and windy weath- 
er. There are strong possibilities 
that knowledge of the jet stream 
may answer some of the major 
problems of predicting fire be- 
havior in Rocky Mountain forests. 

Observations made by Schaefer 
show that certain cloud types are 
often associated with the jet stream. 
This association between cloud for- 
mations and high-altitude winds 
points to the exciting possibility of 
observing and mapping the jet 
stream by visual methods. In turn, 
foresters may find that jet-stream 
clouds serve as indicators of fire 
weather and lightning conditions 
and signal some of the probable 
patterns of fire behavior. 

Cloud forms of the jet stream 
appear to be of four types. The two 
high cloud types are long streamers 
of cirrus moving at high velocity 
and great patches of cirrocumulus 
made up of cells showing small 
The middle 
altocumulus 


and 
types 


waves 
cloud 


ripples. 
are the 
“Schaefer, Vincent J. Cloud forms of 


the jet stream. Tellus V. Stockholm, 


Sweden. 1953. 
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lenticular tapered like a lens, and 
often layered in the sky like a 
stack of leaning flapjacks, and al- 
tocumulus billows appearing as 
parallel bands of clouds showing 
waves or billows at right angles to 
their motion. 

As an additional phase of the 
cloud survey, the 25 fire lookouts 
have been recording daily observa- 
tions of jet stream clouds. This in- 
formation will provide the basis for 
making generalized jet-stream 
maps which in turn will be com- 
pared with the daily high-altitude 
wind maps furnished by _ the 
Weather Bureau. The jet stream 
is also being studied in relation to 
lightning occurrence, wind velocity 
at ground level, air and fuel mois- 
ture, and burning index. 


Time-lapse Photography 


As an important part of both the 
cloud survey and the jet-stream 
study, time-lapse motion-picture 
cameras are being used to record 
cloud phenomena. The time-lapse 
motion-picture camera — enables 
cloud action, which is difficult to 
appreciate with the naked eye, to 
be speeded up and witnessed as a 
The 
special cameras provided by the 
Munitalp Foundation enable an 
hour of cloud 
pressed into two minutes of film 
time. A battery-operated electric 
solenoid automatically opens the 


spectacular series of events. 


action to be com- 


camera shutter every two seconds. 

During the summers of 1952 and 
1953 over 5.000 feet of time-lapse 
color motion-picture film has been 
exposed at fire lookout stations in 
Rocky Mountain national forests 
and parks. These motion pictures 
provide a useful means for study- 
ing cloud, lightning, and jet stream 
activity. This program is expected 
to provide a film library document- 
ing significant Rocky 
Mountain skies. 


events in 


Future Studies 


The cloud survey and the jet- 
stream study are the first efforts of 
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Project Skyfire. 
of the planned research program 
including fire weather 
atmospheric research, and study of 
a cloud-breeding area will be ini 
tiated as the 
facilities and research staff become 
available. Each of these research 
tasks should yield segments of the 
fundamental knowledge needed be- 
fore work begins on the ultimate 
goal of attempting to answer the 
lightning 


Additional phases 


analyses, 


soon as necessary 


key question—can fires 
be prevented ? 

The that lightning 
fires may be prevented or reduced 
in severity stems from the pioneer 
work of Langmuir and Schaefer 
and from the operational experi 
ences of many others in the cloud- 
seeding field. It has been demon- 
strated in the laboratory and the 
natural atmosphere that cumulus 
cloud structures may be modified 
through the introduction of such 
nuclei as dry ice and silver iodide 
These demonstrations point to the 
desirability of testing cloud mod- 


possibility 


ification as a means of reducing 
lightning oeeurrence. Experience 
in experimental meteorology indi 
cates that it may be possible to 
overseed mature storms in an effort 
to eliminate the super-cooled clouds 
associated with lightning, or to ini- 
tiate the precipitation 
growing clouds before they become 


eyele in 


large enough to produce lightning. 

The exact course of events and 
the results of the research of Proj- 
ect Skyfire remain largely unknown. 
Recent 
and forestry, and the continuing 


advances in meteorology 
problem of lightning fires make 
this program a timely undertaking. 
The possibilities for lightning pre- 
vention are worthy of full inves 
tigation. Whatever may be the re- 
sults of these tests, it appears that 
the very nature of the required re- 
search may yield new knowledge of 
lightning fire occurence, behavior, 
and control. Future protection of 
Rocky Mountain forests depends in 
part on this knowledge. 


os) 
+ 
So 





improved Forage Under Southern Pines 


CAN impROvED forage plants and 
pine trees be produced successfully 
on the same areat Some maintain 
that feasible and 
that fire protection as well as graz- 
ing values might be improved by 


integration is 


with 
Logical 
that an 
inerease in number and size of trees 


replacing native vegetation 
improved forage species. 
would 


reasoning suggest 


would be accompanied by a de- 
erease in herbaceous growth _ be- 
neath The extent to which 
this relationship is true for pine 


them 


stands in southern Georgia has 
been studied’ for four years under 
different site conditions and fertil- 
izer localities ; 
near Cordele in the middle Coastal 
Plain and near Alapaha in the 
lower Coastal Plain. 

The experimental area was char- 
longleaf (Pinus pa- 
lustris) and slash pine (P. elliot- 


treatments at two 


acterized by 


tii) trees of pole and small saw- 


timber size. Ilerbaceous species 
were primarily pineland threeawn 
(Aristida stricta), Curtiss drop- 
seed (Sporobolus curtissti), slender 
bluestem (Andropogon tener), and 
affinis). 
The two major grasses, pineland 
and dropseed, 
ean be practically eliminated by 
continued close grazing after burn- 


earpetgrass (Aronopus 


threeawn Curtiss 


ing. The principal shrubs, gall- 
berry (Ilex glabra), southern wax- 
myrtle (Myrica cerifera), and saw- 
palmetto (Serenoa 


repens), were 


unpalatable and quite inflammable. 

Soil types at the middle Coastal 
Plain well drained 
Susquehanna sandy loam on the 
rolling upland, and poorly drained 
Plummer sand on lowlands along 


location were 


drainageways. The main soil tvpe 


on the nearly flat lower Coastal 
Plain 


loamy 


loeation 
fine 
drained soil. 
fertility. 


was Lynchburg 


sand, an imperfectly 


All soils were of low 


1Forest Service; Bureau of Plant In 


dustry, Soils, and Agricultural Engi 
neering: and Bureau of Animal Indus 
try, all of U. S. Department of Agri 
eulture; and Georgia Coastal Plain Ex 


periment Station, cooperating 


Improved forage species selected 
for the study were Louisiana white 
(Trifolium repens) and 
Dallisgrass (Paspalum dilatatum), 
which are important pasture spe- 
cies of the region, and carpetgrass 
a widely adapted naturalized spe- 
cies. These species all have desir- 
able attributes as well 
comings as forest range plants. 

In addition to fixing nitrogen 
and being palatable and nutritious, 
Louisiana white clover produces 
green and fire-resistant foliage dur- 


clover 


as. short- 


ing the winter and spring fire sea- 
Although it behaves in this 
area as a reseeding annual which 
dies out in early summer, seed pro- 
duction is usually adequate to per- 
petuate even under 
crazing. White clover grows well 
in combination with and 
can be successfully introduced into 
forest without tillage (17, 


a 2). 


son. 


stands close 


grasses, 
range 


Dallisgrass is highly productive 
in summer when white clover is 
dormant and makes an excellent 
companion grass for legumes. It 
also endures the close grazing nee- 
essary to prevent an accumulation 
of herbage which would become 
inflammable in late fall and winter. 
Dallisgrass requires more favorable 
conditions and is more difficult to 
establish than some other improved 
species. 

Carpetgrass is palatable, easily 
established, aggressive, and widely 
distributed over the Coastal Plain 
Although its nutritive 
quality is only moderate and its 
productivity low, carpetgrass may 
have a place in a forest grazing 
program because it is cheap to pro- 
duce and is helpful in retarding 
woods fires. 


rezion 


Experimental Procedure 


A clover and grass mixture was 
evaluated using six fertilizer com- 
binations on plots 25 feet 
under medium and 
tree canopies. The canopy-fertil- 
izer combinations were replicated 
three times each on a well-drained 


square 


open, dense 


S45 


L. K. Halls and R. F. Suman 
Cordele-Tifton Research Center, South 
eastern Forest Experiment Station, 
Asheville, North Carolina 


upland site and on a poorly drained 
lowland site in the middle Coastal 
Plain, and replicated twice on one 
an imperfectly drained ‘‘up- 
land’’—in the lower Coastal Plain. 


site 


Tree canopies selected as ‘‘open,”’ 
‘‘medium,’’ and ‘‘dense,’’ had 
basal areas (cross-section area at 
breast height) of 0-20, 21-55, and 
over 55 square feet per acre, re- 
spectively, including all trees with- 
in 6 feet of the plots. Average 
diameter at breast height was ap- 
proximately 7 inches. Variations 
within these classes were accounted 
for through covariance in statisti- 
cal interpretations of the data. 

Fertilizer treatments included a 
fertilization of phosphate 
(P.0;) and potash (KO) equiva- 
lent to 70 pounds each per acre ap- 
plied to all plots. Additional phos- 
phate (70 pounds per acre), pot- 
ash (70 pounds per acre), nitrogen 
(30 pounds per acre), and minor 
elements? were applied to random- 
ly designated plots. These fertili- 
zations were made prior to seeding 
in the fall of 1948, and were re- 
peated the next spring at one-half 
the original rate. In the fall of 
1949 and 1950 the plots were re- 
fertilized at the initial rate in the 
lower Coastal Plain location, and 
at 70 percent of the initial rate in 
the middle Coastal Plain. Re- 
fertilization was similar in 1951 
except that nitrogen was omitted. 
Dolomitie limestone was applied at 
the rate of one ton per acre to all 
plots in 1948 only. 

After the forest ‘‘rough’’ had 
been burned off and lime and ferti- 
lizer applied, the white clover was 
(4 pounds per 
acre) on all plots in the fall. At 
the same time, half the plots in 
the lower Coastal Plain’ were 
seeded to Dallisgrass (10 pounds 
per acre), and the remaining plots 
were seeded the following spring 
At the middle Coastal Plain one 


basic 


‘ 


broadeast seeded 


2A mixture of hydrated manganese 
sulfate, horax (Na.B,O; .10H.0), copper 
sulfate, and zine sulfate, in a 2-2-1-] 
ratio, at the rate of 60 pounds per acre 
total. 
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half of each plot was seeded to 
Dallisgrass and the other half to 
earpetgrass (3 pounds per acre) 
in the spring of 1949. No form of 
mechanical cultivation was em- 
ployed. Cattle grazed all plots 
closely from March through Sep- 
tember every year. 

Forage stands were periodically 
rated using an arbitrary classifica- 
tion of: 1-2 excellent, 3-4 good, 5-6 
fair, 7-8 poor, and 9-10 failure. In 
addition, yields under the open 
canopy condition were obtained in 
1950 and 1951 by temporarily ex- 
cluding cattle from two replica- 
tions at both locations. Chemical 
analyses indicating forage quality 
were made of forage samples col- 
lected in 1950. 


Effect of Tree Canopy on 
Stands of Improved Forage 


Louisiana White Clover 

The first spring after establish- 
ment, fair to good stands of clover 
were obtained under all canopy 
classes. Clover growth extended 
later in the season and stands were 
better in the summer under trees 
than in the open (Fig. 1). <Ap- 








parently the shade favored this 
cool-season species during hot 
weather. The following spring, 
however, clover stands were in 
versely related to tree canopy. In 
the open, clover stands had im- 
proved over the first year, while 
only fair to poor stands remained 
under the medium and dense can- 
opies, respectively (Fig. 2). This 
effect of trees on clover stands was 
similar for both locations. The ac- 
cumulation of needle cast, which 
was proportional to tree canopy, 
was thought to be primarily re- 
sponsible for thinning the clover 
stands under trees. Presumably, 
the accumulated litter reduced the 
production and/or the germination 
of clover seed. Existing plants 
under trees again continued growth 
longer into the summer than did 
those in full sunlight. 

The relationship between clover 
and trees during the fourth grow- 
ing season was similar to the secend 
year except that clover stands 
tended to be slightly reduced (Tig. 
2). Under trees this would be ex- 
pected on the basis of additional 
needle cast. In the open, clover 
stands continued to be good al- 
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though they declined slightly at 
the lower Coastal Plain site as a 
result of increased density of 
shrubs such as gallberry, waxmyr- 
tle, and sawpalmetto. 

Clover stand ratings for 1950 
and 1952 from the middle and 
lower Coastal Plain locations were 
inversely related (correlation co- 
efficient of —.82) to basal area of 
trees (Fig. 3). The similarity in 
slope of the regression lines for 
middle and lower Coastal Plain 
conditions indicates that this re- 
lationship is consistent for pine 
trees of the size studied, and of 
rather broad application in the 
southern Coastal Plain region—at 
least for poles and small sawtim- 
ber. It appears that without litter 
removal, good stands of clover may 
be maintained under tree stands 
having basal areas up to 15 square 
feet per acre—approximately 12 
percent of ‘‘normal’’ (maximum) 
stocking for slash pine (5). As 
tree basal area increases, clover 
stands decrease and only poor 
clover stands or complete failures 
can be expected where tree basal 
area exceeds 50 square feet per 
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Fig. 1.—Effect of tree canopy on Louisiana white clover stands 


SECOND FOURTH 
YEAR YEAR 


Fic. 2.—Effect of tree canopy on Louisiana white clover for 


four years following planting. (Average of lower and middle 


the first year after planting at middle Coastal Plain location, Coastal Plain locations.) Stand ratings made during spring 
when clover was making maximum growth. 


1949. 
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acre, or approximately 35 percent 
of maximum stocking. 

The first year’s results of this 
experiment indicate that it might 
he possible to grow legumes under 
fairly dense pine tree canopies if 
litter and needle cast were removed 
removal by 


annually Periodic 


burning would be an economical 
provided tree damage 


This 


prescribed 


procedure 
could be 
feasible under 

(4), but it 
sary for the legume to withstand 
With white clover, burn- 


avoided may be 

condi 
tions would be neeces- 
burning. 
ing would need to be accomplished 
in the fall when ungerminated seed 
on the soil can be safely burned 
over. Winter burning would kill 
most of the established clover seed- 
and necessitate reseed- 


lings may 


ing 


Carpetgrass and Dallisgrass 


Carpetgrass stands’ improved 
from year to vear but, like clover, 
were strongly influenced by tree 
Being well adapted to 
Plain eXx- 


tremely tolerant of close grazing, 


canopies 
most Coastal sites and 
earpetgrass spread to plots where 
it was not Tree canopy, 
with accompanying needle 
and brush competition appeared to 
be the main deterrents to carpet- 
grass under the grazing conditions 
studied. Apparently, only poor 
stands will persist where tree basal 
square feet 
acre. Removal of litter by burning 
could be expected to favor carpet- 
but this 
investigated 


seeded. 
east, 


area exeeeds 50 per 


erass as well as clover, 


aspect not 
Seedings of 


unsuecessful 


was 
Dallisgrass were 
Fair to 
poor stands present in 1950 had 
declined on all plots by 1952. This 
appeared to be primarily a result 
from 


generally 


of competition carpetgrass 


under elose grazing where there 


were no trees. Where trees were 
present, stands of Dallisgrass were 
further reduced even though com- 
petition from carpetgrass was less 
than in the open. More intensive 
eultural practices than were em- 
ployed in this study seem to be 
necessary for dependable establish- 
ment and maintenance of Dallis- 


grass. 


STAND RATING OF CLOVER 
N m a . ou 


@ 


FAILURE 
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TREE BASAL AREA PER ACRE (IN SQUARE FEET) 


Fig. 3.--Relationship between tree basal 


Standard error of estimates are 
respective ly. 


Effect of Fertilizer Rates 
and Land Sites 


In addition to lime, both phos- 
phate and potash fertilization is re- 
quired for good clover production 
on the forest soils studied. When 
these fertilizers were applied to- 
gether, clover vields tended to be 
proportional to the rate of fertili- 
Table 1 for the 
lower Coastal Plain location. Ap- 
plied separately, additional phos- 
phate or potash was less effective. 


zation, as shown in 


No significant clover response was 
the addition of 
minor elements (manganese, boron, 


obtained from 


copper and zine). These same gen- 
eral responses of clover to fertili- 
zation were obtained at both loca- 
tions and under different tree ecan- 
opy classes, although yields were 
somewhat lower at the middle 
Coastal Plain location. Carpetgrass 
and Dallisgrass production was in- 
ereased only slightly at either loca- 
tion by additional fertilizers, in- 
dicating that for these grasses the 
basie fertilization of phosphate and 
potash was adequate. Grasses did 
not respond to nitrogen fertiliza- 
tion because application was made 
in the fall when grasses were rela- 
By the time 


tively dormant. 


0.95 and 1.57 for lower and upper Coastal 


area and white clover stands. 


Plain, 


Louisiana 


gcrowth the fol- 
greater portion 


grasses had begun 


lowing spring, the 


of applied nitrogen had apparently 


The infer- 


most of the nitrogen 


been lost from the soil. 
ence is that 
used by the grasses was made avail- 
able through fixation by the clover. 

Land site, or soil type, had a 
pronounced effect on forage yields. 
For example, at the middle Coastal 
Plain during 1951, lowland open 
areas produced about 780 pounds 
of clover (oven dry) per acre as 
compared to 260 pounds on upland 
open sites. Also, combined produe- 
tion of earpetgrass and Dallisgrass 
was about 1,000 pounds per acre 
on lowland but only 500 pounds 
per acre on upland. 

Quality of improved forage 
plants on the fertilized plots was 
much superior to burned native 
forage of the unfertilized forest 
range. Chemical analysis of sam- 
ples collected during the spring 
of the year are shown below (cal- 
culated to a moisture-free basis) : 


Phos 
phorus 


Crude Calcium 
protein 
= Pe recent 
Louisiana white 
Clover 
Dallisgrass 
Carpetgrass 
Native forage 


1.26 0.35 
46 30 
46 .26 
14 14 
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Improved Grasses and Legumes 
for Fire Control 


For the three vears tested, good 
stands of white clover in open areas 
prevented woods fires from spread- 
ing more than a few feet into the 
sod. This protection was provided 
from the time clover had produced 
enough growth to dry 
crass, generally in January, until 
it died out in late spring. Because 
clover did not persist during hot 
weather, it was not useful for fire 
protection during the summer and 
fall. 

Observations indicated that 
closely grazed carpetgrass and Dal- 
lisgrass areas provided adequate 
barriers to fire while they were 
making growth from early spring 
until frost. After frost, however, 
these grasses were not dependable 
for stopping fires. 


overtop 


well 
Dallisgrass, 
a combination of these species pro- 
protection from late 
January to early November. For 
the remaining two or three months 
some additional protection is 
needed even though fuel on grazed 
sods is limited and fire control is 
relatively easy. Experience has 
shown that exposing bare soil with 
a 6-foot disk harrow will effective- 
ly stop fire-creep on such sods. 
Needle cast destroys the effective- 
ness of disked strips and grass- 
legume for fire protection. 
Therefore, for maximum _ protec- 
tion, as well as forage production, 
trees should be removed from a 
firebreak strip. 


white clover 


with ecarpetgrass and 


Since Frows 


vides good 


sods 


TABLE 1, 


Treatment 


Basic fertilization! 
Additional nitrogen (30 lbs. per acre) 


Additional minor elements (60 Ibs. of mixture per acre) 690 


Additional phosphate (70 lbs. per acre) 
Additional potash (70 lbs. per acre) 


Additional phosphate, potash, and minor elements 


L.S.D. at 5 percent level 


AVERAGE PRODUCTION OF LOUISIANA WHITE CLOVER ON 
TREES AT THE LOWER COASTAL PLAIN 


851 


PLots WITHouT 


LOCATION 


Pounds of dry matter per acre 
1950 1951 


650 1,140 
560 950 
1380 
920 1,310 
G60 ] 220 
1,140 2,050 
300 400 


‘All plots received a basic fertilizer treatment of 70 pounds each of phosphate 
P2Os) and potash (K:O) per acre annually, and an initial application of 1 ton of 


dolomitic limestone per acre. 


Conclusion 


Improved forage species such as 
Louisiana white clover, carpet- 
grass, and Dallisgrass can be estab- 
lished without tillage in longleaf- 
slash pine forests when litter is 
removed by burning and fertilizer 
and lime are applied. Although 
clover growth extends later into 
the summer under partial shade, 
forage stands and productivity de- 
crease proportionately as tree basal 
area and canopy Best 
forage production can apparently 
be obtained without trees. In this 
study very limited forage produc- 
tion maintained under well 
stocked timber stands where tree 
basal area exceeded 50 square feet 
per acre. Much of the canopy ef- 
fect is attributed to needle cast, 
which suggests that better forage 
production under trees may be pos- 
sible through periodic removal of 
litter. 

Good stands of white clover are 
ordinarily noninflammable from 
January to May in southern Geor- 


gia. Grazed carpetgrass and Dallis- 


4 


grass sods were effective fire bar- 


= 


inerease. 


was 


EEE 


riers from April to frost 
grazed sods composed of a 


Thus, 
com- 
bination of these species provide 
yearlong protection except for the 
November-January period. Fresh- 
ly exposed strips of bare soil will 
stop fire-creep during this period 
when such sods are relatively dor- 
mant. For maximum protection, 
trees should be removed from fire- 
breaks to eliminate needle cast. 
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Highlights of a Port-Orford-Cedar 


Regeneration Study 


How well does Port-Orford-cedar (Chamaecyparis lawsoniana A. Murr. 


Parl.) regenerate after old-growth stands have 


been logged? What 


environmental factors affect its regeneration? These are some of the 
problems recently studied by the Pacific Northwest Forest and Range 


Experiment Station. 


Among other things, the studies showed that 


Port-Orford-cedar does regenerate successfully after logging, and 


that seedling establishment is closely related to number and distribu- 


tion of seed trees. 


Port-Orford- 
cedar are found only in the coastal 


NATURAL STANDS of 
forests of southwestern Oregon and 
California. It 
forms pure stands of any extent 


northern rarely 
and usually makes up less than 25 
percent of the stand. Throughout 
the northern part of the range its 
chief Douglas-fir 
(Pseudotsuga | Mirb. } 
Sitka Spruce (Picea sit- 


Bong 


associates are 
menziesii 
Franco), 
Carr.), grand fir 
grandis T.indl.), western 
hemlock (Tsuga heterophylla Ralf. 
Sarg.), and 
(Thuja plicata Donn). Toward its 
limit Port-Orford-cedar 
mixes with redwood (Sequoia sem- 
pervirens D. Don Endl.), Califor- 
nia red fir 


magnified), 


che nsis 


(Abies 
western redeedar 
southern 
(Abies magnifica var. 


the 
slopes with ponderosa pine (Pinus 


and = on higher 
ponderosa Laws.) and sugar pine 
(Pinus lambertiana Douel.). 
Cutting practices have ranged 
cleareutting all 
high grading the good cedar and 
the best of the On 
clearcut areas, the slash has usual- 
burned. Partial 
cuttings have either been left un- 


from species to 


Douglas-fir. 
ly been broadeast 


burned or spot burned. 


Methods 


Ten cleareut and 10 partial-eut 
areas were studied 
of 1949 
cated near the coast, had been eut 
and burned 33 to 50 
years before the study. All 4 were 
during the 
The other 6 elear- 
euttings, located in the 


in the summer 
Four cleareuttinegs, lo- 
broadeast 
reburned by wildfire 
period 1936-38 
mountains, 
had been eut and the slash burned 
7 to 14 vears before the study. 
The original stand structure on 


each area was determined by 25 


cireular quarter-acre plots. To re- 
construct the stand, all living trees 
more in d.b.h., 


postlogging snags 


7.0 inches or 
stumps, and 
were recorded by species and size. 

Within 
plot, a 16-mil-aecre circular plot was 


each stand-structure 
used to sample regeneration. Each 
regeneration plot was subdivided 
4-mil-acre Al. 
though the study was concerned 
Port-Orford-cedar, 
stocking data were collected for all 


into quadrants. 


primarily with 


species. Reproduction was tallied 
by species, as advanced (started 
logging) or 
after 
information 


before subsequent 


The fol- 


recorded 


(started logging). 


lowing was 
for each quadrant: species of the 
dominant seedling or sapling, num- 
ber and location of 
slope, aspect. geological formation, 


seed trees, 
soil type, soil depth, soil moisture, 
seedbed condition, burned or un- 
burned, humus depth, and ground 
eover 

Seed source or seed-tree effective- 
ness for each sample plot was eval- 
uated in terms of: (1) number of 
seed trees, recorded as 1, 2 to 5, 6 
to 10. or more than 10; (2 
tance in 


nearest 
of Port-Orford-cedar seed: and (3) 


dis- 


chains to source 


RATINGS BY 
TREES 


TABLE 1 Seep TREE 


» 


DISTANCT 


G. A. James and G. L. Hayes 
Pacific Northwest Forest Experiment 
Station, U. S. Dept. Agric., 
Portland, Oregon. 


relative elevation—above, below, or 
level with sample plot. Using the 
multiple correlation method of 
and three 
factors were then combined into a 
single numerical rating. Since the 
correlation of ‘‘seedlings per 16- 
mil-acre plot’’ and relative position 
of seed trees did not prove signifi- 
cant, the final are based 
solely on the distance and number 
of seed trees (Table 1). 

A summary was then prepared 
for each study area showing the 
stocking of Port-Orford-ecedar and 
other species, the dominant species, 
and whether the reproduction had 
started before or after logging. 
Stocking on the four older, re- 
burned clearcut areas was so much 
than on recent clearcuttings 
that three ‘‘methods of cutting’’ 
treatment were used in 
the analysis: (1) older, reburned 
clearcuttings; (2) recent cleareut- 
and (3) partial cuttings. 


Bruce teinecke!, these 


ratings 


less 


or stand 


tings; 

For the recent clearcuttings, the 
correlation between number of 
cedar seedlings and seed trees and 
other environmental factors was 
then determined. In_ these 
only the seedlings that had started 
since logging were counted. Pre- 
liminary tests showed that two of 
the clearcuttings belonged to a dif. 
ferent statistical population in 
their relation to seed trees. Conse- 


tests, 


1Bruee, Donald, and L. H. Reinecke. 
Correlation alignment charts in forest re 
search; a method of solving problems in 
multiple curvilinear correlation. U. 8S 
Dept. Agric. Tech Bul. 210. 


FROM SEED SOURCE AND NUMBER OF 


IN SEED SOURCE 


Distance Rating when number of seed trees was 


in chains 


10 
12 
14 
16 


18 ol 


ST Te ee ee 
se 2 


6-10 More than 10 


10 10 


— 


os a ‘ 
AAaAaINnN IZ 


oS 


1[f distance was more than 20 chains the rating was ‘‘0’’. 
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Item 


Percent of quadrants’ stocked, 
all species 
Percent of quadrants containing 
Port-Orford-cedar 
Percent of stocked quadrants 
dominated by cedar 
Percent of stocked quadrants 
dominated by cedar or Douglas-fir 
Percent of stocked quadrants 
dominated by advanced reproduction 


"Based on 4-mil-acre quadrants. 


STOCKING FOR THREE KINDS OF CUT-OVER AREAS' 


Oider 
reburned 

clear 
cuttings 


Recent 
elear 
cuttings 


Partial 
cuttings 


8s? 


*Mean stocking for each type of cutting was significantly different from the others 


by **2”? test. 
‘Differences not significant by ‘‘t’’ 
quently, only data from 96 plots 
on 4 the an- 
alyses. 
These data 
multiple correlation, again follow- 


areas were used in 


were analyzed by 


ing the methods of Bruce and Rein- 
ecke. Preliminary tests had shown 
most 
num- 


seed trees, slope, aspect, and 


four independent variables 
likely to influence seedling 
bers: 
depth of organic layer. Of these, 
only seed trees were found to be 
Residual variation in 
number of seedlings per plot, after 
the effects of seed trees had been 
eliminated, then tested 
against the remaining variables for 


significant. 


were 
other possible influences. 


Effects of Cutting Method 


The study shows that clearcut- 
ting with only one burning pro- 
duced the best regeneration of de- 
For all 
the 
clearcuttings averaged 88 percent, 
on the partial cuttings 72 percent, 
and on the older, reburned clear- 
cuttings only 53 percent (Table 2). 

All of the recent clearcuttings 
were uniformly well stocked (70 
The partial cut- 
considerably, with 
out of nine in the ‘‘well- 
stocked’’ category. The older, re- 
burned clearcuttings varied most 


sirable species. species 


eombined, stocking on recent 


percent or more). 
tings varied 


seven 


widely and none could be classed 
as well stocked. 

Effects of cutting methods were 
not so clearly defined when stock- 
Port-Orford-cedar was 
Stocking on 
and the 


ing with 
measured separately. 
the 


recent clearcuttings 


test. 


cuttings averaged nearly 
43 and 40 percent re- 
This was substantially 
better than the 25 percent average 
the 


tings. 


partial 
the same, 
spectively. 
older, reburned clearcut- 
Variations 
area, however, were so great within 
treatments that no two of the 
means were significantly different 
hy “*t’” test. 

The largest seedling on any 
quadrant the best 
position to survive and grow, and 
is indicative of future composition 
of the stand. Cedar dominated 17 
percent of the stocked quadrants 


fi rr 


from area to 


is usually in 


on recent clearcuttings, 26 percent 
on partial cuttings, and 30 percent 
cleareuttings (Table 
nearly 15 


on reburned 
2). Cedar 

percent of all (both 
and the 
recent cleareuttings, 16 percent on 
and 19 
cuttings 


dominated 
quadrants 
stocked non-stocked) on 
the reburned clearcuttings, 
percent on the partial 
(Fig. 1). Although cedar regener- 
ated most abundantly on the recent 
clearcuttings, it did not compete as 
well with the associated species on 
these areas, especially with Doug- 
las-fir. 

The relative site quality and tol- 
erance of species help to explain 
The recent 
clearcuttings and all partial cut- 
tings were in the mountains where 
the index? for Douglas-fir is 
high, averaging 176 for the study 
areas. In these locations Douglas- 
fir is an aggressive competitor. But 
being the most light-loving species 


some of these results. 


site 


“Average total height of dominant and 


old. 


codominant trees when 100 years 
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in the stands, its aggressiveness is 
greatest on the recent clearcuttings 
where it dominated nearly half of 
all quadrants. On partially cut 
tracts, Douglas-fir did not compete 
so well and the more tolerant cedar 
dominated a higher proportion of 
the quadrants. All older, reburned 
clearcuttings were located on the 
coastal terraces where the site index 
for much 
averaging 134 for the study areas 
Though little is known of site qual- 
ity for cedar, this species seems to 
compete with Douglas-fir more suc 
cessfully on the coastal terraces 
On 
frequently as dominants in young 
stands, and there it dominates more 
of the stocked reproduction quad 
rants than elsewhere. 


Douglas-fir is poorer, 


these terraces, cedar oecurs 


The relatively large number of 
cedar-dominated quadrants in par- 
tially cut areas is also attributed 
in part to advance 
which survived logging. 


reproduction 
The toler. 
ant cedar and hemlock were better 
represented in the advance growth 
than Douglas-fir. Sixteen percent 
of the stocked quadrants on partial 
dominated by ad- 
vance reproduction as compared to 


cuttings were 
only 3 pereent on the reeent clear- 
cuttings (Table 2). One-third of 
all the cedars dominating quad- 
rants in partially cut areas were 
advance This reprodue- 
tion is often injured by logging or 
fire, or is too suppressed for full 
recovery, therefore it is less desir- 
able than subsequent reproduction 


erowth. 


The recent cleareuttings had the 
most desirable regeneration: 88 
percent of all quadrants 

43 pereent contained 
and 71 percent of the 
stocked quadrants were dominated 
by cedar or Douglas-fir, the two 
most desirable species. For partial 
cuttings, 72 percent of all quad- 
rants were stocked, 40 percent con- 
tained cedar, and 58 percent of the 


were 
stocked, 


cedar, 


stocked quadrants were dominated 
by cedar or Douglas-fir. The older, 
reburned clearcuttings were only 
53 percent stocked, had cedar on 
only 25 
and cedar or Douglas-fir dominated 
50 percent of the stocked quad- 
rants. Furthermore, 15 percent of 
the stocked quadrants were domi- 


percent of all quadrants, 
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nated by shore pine (Pinus con- 
torta Doug! 
by fire, 


. Which is encouraged 


and has little commercial 


value 


Environmental Factors 


Of all environmental factors 
tested, only seed trees and ground 
cover density could be shown to 
have an influence on the abundance 
of Port-Orford-cedar seedlings. The 
net influence of seed trees is shown 
by Figure 2. Numbers of seedlings 
increased slowly from ratings 0 to 
5, but inereased rapidly with each 
higher rating from 6 to 10. Seed- 
tree ratings alone accounted for 44 
percent of the variation in numbers 
of seedlings 

When seed-tree ratings are held 
constant, the relationship between 
ground cover and number of seed- 
lings is as shown in Figure 3. 


Number of 
rapidly as cover density increased 


seedlings decreased 
from 0 to 0.5 but decreased more 
slowly for densities from 0.6 to full 
cover. No other environmental fae- 
tors could be shown to have an in 
number of seedlings. 
This does not 


fluence on 
mean that no rela- 
tionship exists, but only that no 
relationship could be demonstrated 


with the data used 


Discussion 


Port-Orford-cedar grows typical- 
mixed This study 
shows that in reproduction which 


ly in stands 


has followed recent clearcuttings 
and partial euttings, cedar is more 
than in the 


prevalent parent 


stands. But even more trees may 
be needed if this excellent wood is 
to be grown for the future in suffi 
cient quantities to supply the mar 
kets it serves best. This study has 
indicated ways of cutting to in 
duce reproduction of cedar 
Clearcutting is the most practi 
cal method of harvesting the large 
old-growth timber. Old growth op 
ened up by partial cutting is es 
pecially subject to windthrow, and 
the large equipment required in 
jures the trees that are left But 
even if windthrow and = excessive 
damage could be avoided, the large 
equipment would destroy much of 
the reproduction 


Heavy equip- 
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REBURNED CLEAR-CUT AREAS 


46.8% NOT STOCKED 


212%. OTHERS: SHORE PINE, SITKA SPRUCE 
. WESTERN REDCEDAR 


16.0% PORT ORFORD CEDAR 


= 5.3% WESTERN HEMLOCK 
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PARTIAL-CUT AREAS 


27.5% NOT STOCKED 
22.9% DOUGLAS-FIR 
21.5% WESTERN HEMLOCK 
19.2% PORT ORFORD CEDAR 








Fig. 1. 


ment may be an advantage in c¢lear- 
cutting, however, because it elimi- 


nates much of the ground cover 
which hinders re-establishment of 
cedar. 


The clearcuttings of the past have 
heen too large. Isaac* has shown 
that the seed of western redeedar, 
which is similar in size but only 
about one-half as heavy as the seed 
of Port-Orford-cedar, 
scatter as far from the parent trees 


does not 
as the seed of most associated spe- 


3Isanae, Leo A. 
Douglas-fir. 107 
rop Pack 


Reproductive habits of 
Charles Lath 
1943. 


pp., illus. 
Forestry Foundation. 


Pereent of plots dominated by different species. 


Therefore Port-Orford-cedar 
probably has a short distance of 
flight also. This study has shown 


cles, 


a marked reduction in reproduc- 
tion beyond 4 to 6 chains from an 
average number of seed trees. Con- 
sequently, small cleareuttings, not 
more than 10 chains 
about 10 for symmetrical 
units, should favor cedar reproduc- 
tion. Beeause of 
growth of Douglas-fir in the open, 


across, or 
acres 
the aggressive 
it may be necessary to weed the 
reproduction stand to keep cedar 
in the upper canopy where its full 
growth potential can be realized. 
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GROUND COVER DENSITY 


F 
plots. 


» 2 
(r. oO. 


Partial cutting of a shelterwood 
type should be very effective in re- 
generating cedar in young-growth 
stands from which small trees will 
be harvested. destructive 
equipment can be used, and if the 
stand is removed gradually, the 
residual trees should remain wind- 
firm. Reproduction has been fairly 
good on old partial cuttings, de- 
spite the fact that the stands had 
been high graded for cedar. If oth- 
er species primarily were removed, 
especially the shade-tolerant hem- 
lock, the cedar should be favored 
by an abundant seed source and its 


Less 


Effect of density of ground cover on the number of seedlings on 16 mil-acre 


own high degree of shade toler- 
ance. 

Both of these proposed methods 
of cutting should be tested in the 
future. 

A lack of 
seedling abundance and several en- 
factors indicates that 
cedar is not particularly sensitive 
to environment for 
and establishment. Observations 
verify this, for cedar is found 
abundantly intermixed with shore 
pine on wet, poorly drained flats 
near the 
mixture 


correlation between 
vironmental 


germination 


coast; it well in 


Sitka 


TTrOWS 


with spruce and 


coastal ter- 
and 


hemloek on 
races, with Douglas-fir 
other species on_ better 
throughout its range. It mixes with 


western 
and 


sites 


sugar pine and western white pine 
(Pinus Dougl.) in up- 
per-slope manzanita fields of the 
Range; 
(Pinus jeffreyi Grey. and Balt.) 
and California incense-cedar ( Libo 


monticola 


Coast with Jeffrey pine 


cedrus decurrens Torr.) on thin, 
dry serpentine soils where no spe 
cies can prosper; and even with 


weeping spruce (Picea breweriana 
S. Wats.) on the highest peaks 


Summary 


This study has shown: 
1. Recent 


more completely restocked to desir 


clearcut tracts have 


able species than partially cut 
tracts. 
2. Port-Orford-cedar was bet 


ter represented in the reproduction 
stands than in the parent stands, 
whether cleareut or partially cut. 


3. 30th stocking and composi 
tion of the reproduction were in- 


ferior on old cleareuttings which 
had recently burned. 

4. The frequency of plots stocked 
with cedar was not materially dif 
ferent on cleareuttings and partial 
cuttings. 

5. Abundance of Port-Orford 
cedar reproduction was significant 
lv and strongly influenced by the 
number and distance of seed trees. 

6. Dense ground cover adverse 
ly affected cedar establishment 

7. No. statistically 
effect on seedling occurence could 


significant 


be demonstrated for geological for 
mation, soil type, soil moisture, soil 
depth, seedbed condition, humus 
and litter depth, aspect, slope, slash 
burned or unburned, basal area of 
residual stand, and Douglas-fir site 
class 

8. Either clearcutting in small 
than 10 


across, or Skelterwood cuttings in 


units, not more chains 


which primarily other species are 
removed should improve regenera- 


tion of Port-Orford-cedar. 
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Infiltration, Erosion, and Herbage 
Production of Some Mountain Grasslands 


in Western Colorado’ 


MANAGEMENT OF RANGELANDS for 
maximum forage production and 
ample watershed protection calls 
for periodic appraisals of the plant 
cover and soil conditions. To make 
a sound appraisal, information is 
needed on conditions of soil and 
plant cover that are most effective 
in producing forage and control- 
ling erosion. The purpose of the 
study reported here was to provide 
such information for the mountain 
erasslands of western Colorado. 
Mountain grasslands occur in 
western Colorado at elevations of 
8.000 to 10,500 feet above sea level 
Judging from the present condi- 
tion of grasslands in protected loca- 
tions, the original cover of moun- 
tain grasslands was a dense stand 
of Thurber fescue. Where grazing 
light, the original 
grass cover appears to have changed 
very little. Where livestock graz- 
ing has been heavy, Thurber fescue 
has been replaced by various mix- 
tures of other grasses, forbs, and 
shrubs. On coarse-textured 
Idaho feseue and 
have commonly replaced Thurber 
finer textured 


use has been 


soils, 
needlegrasses 
fescue. On soils, 
especially in the bottom lands and 
meadows, it appears that Thur- 
ber fescue was replaced by Ken 
tuecky bluegrass. Other areas are 
now occupied by nearly pure stands 
of dandelion or mixtures of taller 
forbs. 

information which 
would apply to a wide area of west- 


To obtain 


ern Colorado, conditions were sam- 
pled on four national forests, the 
Gunnison, Grand Mesa, White Riv- 
er, and the Routt. The observations 


reported here were made in six 


common plant-cover types which 
are readily recognizable by those 
directly concerned with the man 
grasslands 


agement of mountain 


1Paper presented at 53rd annual meet 
ing, Society of American Foresters, Colo 
rado Springs, Colo., September 1953. 

“Forest Service, U. S. Dept. Agrie., 
with headquarters at Colorado A & M 


College, Fort Collins, Colo. 


These types are dense Thurber fes- 
cue, open Thurber fescue, needle- 
grass, bluegrass, lush weed, and 
poor weed, and are characterized as 
follows: 

Dense Thurber fescue. 
stands of Thurber fescue, plants 
not more than 2 or 3 feet apart. 
Other grasses and forbs few and 


Dense 


scattered. Bare soil less than 20 
percent. 

Open Thurber fescue. — Thin 
stand of Thurber fescue, plants 


generally more than 4 feet apart. 
Idaho blue- 
grass, or sedges common. Peren- 
nial forbs common to abundant but 
not predominant. 
Bluegrass.—Kentucky bluegrass 
dominant, generally forming a sod. 
Forbs inconspicuous to common. 
Dandelion the most frequent forb. 
Needlegrass.—Thin to moderate- 
ly dense cover of needlegrass and 


fescue, needlegrass, 


Idaho feseue. Forbs common to 
abundant and variable in com- 
position. 

Lush weed——Dense luxuriant 


cover of forbs, principally cinque- 
foil, geranium, aspen fleabane, lu- 
pine, and wyethia. Grasses seat- 
tered and comprising a minor por- 
tion of the herbage volume. 

Poor 
forbs, mainly dandelion and sneeze- 
weed; grass cover sparse, rabbit- 


weed. Open cover of 


brush common. Bare soil conspicu- 
ous, occupying over 50 percent of 
the surface. 

Watershed conditions 
vestigated by applying artificial 
rainfall to small plots with the 
Rocky Mountain infiltrometer* and 
measuring the amount of surface 
runoff and accompanying sediment. 
Rainfall was applied at a rate of 
5 inches per hour for a 50-minute 
period to plots which were wet the 
day before. The difference between 
the total water applied and the 


were in- 


‘Portignae, E. J. Design and opera 
tion of Rocky Mountain Infiltrometer. 
Station Paper No. 5, Rocky Mountain 
Forest and Range Expt. Sta. February 
1951. (Processed. ) 
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George T. Turner and 
Edward J. Dortignac 

Range conservationist and forester, 
Rocky Mountain Forest and Range 
Experiment Station.* 


total runoff during the last 20 min- 
utes of each test is the basis for the 
caleulation of the infiltration rate. 
The total amount of soil washed 
from the plot during the 50-minute 
run is converted to a per-acre basis 
to give a measure of erodibility. 
Sampling sites varied from 3 to 8 
acres in size, and at each site six 
infiltrometer plots were randomly 
selected. 

Plant cover was sampled by 25 
plots at each site. The amount of 
ground surface occupied by plants, 
litter, and bare soil was estimated 
by the square-foot-density method. 
Production of grasses, forbs, and 
shrubs on each _ plot deter- 
mined by harvesting, air-drying, 


was 


and weighing the herbage pro- 
duced. Where plots were grazed, 


the utilization was estimated before 
plots were harvested and used to 
adjust for total production. 

Some characteristics of the plant 
cover types as well as infiltration 
rates and erosion losses are sum- 
marized in Table 1. 

The dense Thurber fescue type 
produced an average of 2,460 
pounds of vegetation, nearly all of 
which was grass. On the four sites 
sampled, Thurber fescue made up 
53 to 94 percent of the total grass 
cover. The greatest amount of bare 
soil on any site was 15 percent and 
the weight of litter cover varied 
from 6,000 to 14,000 pounds per 
acre. Soils were deep, mellow, and 
porous, with a high content of or- 
ganic matter. Topsoil texture var- 
ied from loam to elay loam. Infil- 
tration rates were very high and 
erosion was low. These sites pro- 
vide an index of maximum natural 
production of mountain grasslands 
in western Colorado as well as max- 
imum protection of soil under op- 
timum conditions. 

Open Thurber fescue sites pro- 
duced about 80 percent as much 
total vegetation and 64 percent as 
much grass as dense Thurber fes- 
cue. Thurber fescue comprised 47 
to 78 pereent of the total grass 
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TABLE 1.—GROUND Cover, HERBAGE PxropucTION, INFILTRATION RATES, AND 
MEASURED EROSION FOR COVER TYPES 
Live Infiltra 
Bare vegetation? tion Total 
Cover type soil’ Grass Weeds Litter? rate erosion 
Percent Lhbs/acre Lbs/acre Lbs/acre In./hr. Lbs/acre 
Dense Thurber fescue 6 2 034 426 10,238 4.7 76 
Open Thurber fescue 19 1,298 640 9,306 3.6 646 
Bluegrass 14 1,031 532 1,223 Be 455 
Needlegrass 38 470 608 1,754 3.2 1,068 
Lush weed 28 337 1,553 2,167 4.4 788 
Poor weed 58 184 Zeke 512 2.9 4,375 


From infiltrometer plots. 
‘From plant-eover plots. 


cover. On the three sites sampled 
bare soil was exposed on 9 to 21 
percent of the area. The weight of 
litter ranged from 5,000 to 11,000 
pounds per acre. Topsoil texture 
was loam to clay loam, but soils 
here appeared more compact than 
those under dense Thurber fescue. 
Infiltration rates averaged 3.6 
inches per hour and ranged from 
2.6 te 4.2 inches per hour. Soil loss 
varied from 479 to 964 pounds per 
acre and averaged 646 pounds per 
acre. The greatest runoff occurred 
on plots with the least amount of 
Thurber fescue. While neither for- 
age production nor soil protection 
was as good as the dense Thurber 
fescue type, the open Thurber fes- 
cue type appears to be satisfactory 
for both production and protection. 

The bluegrass type produced an 
average of 1,563 pounds of vegeta- 
tion per acre of which 66 percent 


was grass. Kentucky bluegrass 
formed 82 to 95 percent of the 
total grass cover. Dandelion was 


the dominant forb on these sites. 
Surface soils varied from a silty 
clay to a clay loam and the ground 
appeared harder and more compact 
than on other sites. In general, 
bluegrass tends to dominate the 
finer textured soils when Thurber 
fescue is overgrazed. Average bare 
soil exposed varied from 11 to 16 
percent on the three sites sampled. 
The average weight of litter was 
1,223 pounds per acre. Infiltration 
rates varied from 1.0 to 2.3 inches 
per hour. The infiltration 
rate on bluegrass than other types 
sampled is probably a result of the 
finer textured soils on which it is 
dominant and the characteristic sod 
formation. However, the low ero- 
rates, averaging only 455 


lower 


sion 


pounds per aere, are probably due 
primarily to the dense sod but may 
also be influenced by soil texture 
and structure. Forage production 
on bluegrass sites is relatively high 
when precipitation is nearly nor- 
mal, as it was during the study 
period. Protection against erosion 
appears to be adequate on blue- 
grass sites, yet the large volume of 
surface runoff to be expected from 
extensive areas of bluegrass may 
cause gullies and streambank cut- 
ting on areas downstream. 

The needlegrass type produced 
only 45 percent as much vegetation 
as dense Thurber fescue and only 
19 percent as much grass. Letter- 
man needlegrass and Idaho fescue 
made up 58 to 88 percent of the 
total grass cover. Many forbs were 
represented but dandelion was the 
most common. Surface soils varied 
from loam to clay loam and from 
porous to compact. Bare soil was 
exposed on 18 to 63 percent of the 
surface on the four sites sampled 
and the average weight of litter 
was 1,754 pounds per acre. Infil- 
tration rates ranged from 2.9 to 
3.6 inches per hour and erosion 
from 500 to 2,200 pounds per acre. 
While no serious erosion was ob- 
served in the field, the relatively 
high erosion potential of these sites 
indicates the need for careful man- 
agement. Furthermore, the 
with needlegrass types are produc- 
ing much less forage than if oe- 
cupied by the better range types 
already described. 

Lush weed produced an 
average of 1,890 pounds of herbage 
per acre, of which only 18 percent 
was Principal forbs were 
geranium, aspen fleabane, slimstem 
cinquefoil, and mulesear wyethia. 


sites 


sites 


grass. 
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The lush weed type may develop as 
a result of gradual improvement of 
poor weed sites, or oecasionally 
from forest fire. Surface soils of 
lush weed sites varied from loam 
to clay loam and were porous to 
slightly compact. On the four study 
sites from 9 to 51 percent of the 
area was bare. Weight of litter 
varied from 600 to 4,000 pounds 
per acre. Infiltration rates were 
high, ranging from 3.9 to 4.6 inches 
per hour. Although soil losses av- 
eraged only 788 pounds per acre, 
they amounted to 2,200 pounds per 
acre where 50 percent of the sur- 
face was exposed. The plant cover 
on lush weed sites provides little 
forage for cattle, but does provide 
more and better forage for sheep 
and deer than some of the better 
grasslands. 

The poor weed type produced 
1,301 pounds of grass and weeds, 
most of which was perennial forbs. 
The most abundant plants were 
dandelion, sneezeweed, and rabbit- 
brush. On the two sites sampled, 
bare soil was exposed on 50 to 75 
percent of the ground surface. The 
average weight of litter was only 
912 pounds per acre. Soil texture 
varied from loam to clay loam, the 
soil surface being compact on one 
site and loose and porous on the 
other. Infiltration rates were 2.5 
and 3.4 inches per hour, respective- 
lv. Erosion ranged between 3,000 
and 5,700 pounds per acre. These 
rates are considered excessive and 
both sites showed evidence of con- 
siderable soil loss. It appears ob- 
vious that poor weed sites are un- 
satisfactory in both forage produe- 
tion and soil protection. 


Summary 


Results of this study show that 
both dense and open stands of 
Thurber fescue provide abundant 
forage and ample watershed pro- 
tection. Lush weed when 
managed to prevent soil exposure 


sites, 


and compaction, also give good 
watershed protection. The lush 


weed type furnishes little forage 
for cattle but is satisfactory for 
sheep and game. The bluegrass 
type normally produces adequate 
forage yields and the sod prevents 
excessive erosion from the site. Yet 
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the volume of surface runoff from 
this type is greater than that from 
other The high 
volume of runoff from any appreci- 
able area of bluegrass may cause 
gullying and channel cutting on 
lower lying (downstream) lands. 
The needlegrass type is not a good 


grassland types. 


forage producer and unless care- 
fully managed can deteriorate to a 
condition where serious erosion oe- 
curs. Management to increase the 
density of the more desirable 
grasses will benefit both forage pro- 
duction and watershed protection. 
The poor weed type provides in- 


BRR 


A Harvesting Technique for Beetle-killed 
Engelmann Spruce on the Western 
Slope of Colorado 


nmistory of the Engelmann 
bark bheetle’s 


outbreak, 


spruce recent epi- 
that 


vast 


demic one nearly 


liquidated Colorado’s spruce 
The 


U.S. Forest Service was committed 


forests, is a matter of record. 


to a salvage program. It was of 
considerable importance that  sal- 
vage operations be encouraged to 
avoid the possibility of total loss 
throuch fire, rot, and windthrow. 
Operations were started, but left 
much to be desired from the stand 
point of good management because 
of damage to green trees, impaired 
watershed values, and damage to 
the site. 

The study here 
made to develop a technique by 


reported was 
which salvage operations could be 
carried out while leaving the forest 
in a condition acceptable to the re- 
quirements of good management. 
A secondary objective was to de- 
vise ways to increase the profit 
margin to the operators, thereby 
obtaining their whole hearted co- 
operation, a matter essential for the 
harvesting 


success of a controlled 


plan. 
Economic Values 


A brief resume of the economic 
values of the Engelmann spruce 
subalpine fir forest type is essen- 
tial in order to view the problem 
in proper perspective. These eco- 


nomie values have been grouped 


into five categories: watershed, ree- 
reation, hunting and fishing, g¢raz- 


ing, and timber production 


The watershed value of this type 
is of the utmost importance, for it 
is here that the major portion of all 
Colorado’s domestic and irrigation 
water is stored in the form of snow. 
Four large river systems have their 
beginning in the spruce: the Platte, 
the Arkansas, the Rio Grande, and 
the Colorado. The down-stream 
states certainly are interested in an 
orderly, adequate flow of useable 
water. Through the relatively sim- 
ple process of determining the 
water vield from the Engelmann 
spruce-subalpine fir forest type, 
then multiplying this figure by the 
average price paid per acre foot of 
water, and dividing this value by 
the total forest type 
erude but usable value 
obtained. 
be $3.87 


acreage, a 
per acre 
mav he This value was 


determined to per acre 
per vear. 

Recreation is an important. in- 
dustry in Colorado. Even exelud- 
ing the hunter and the fisherman 
the total annual revenue derived 
from the tourists and reecreation- 
tremendous. Dividing the 
total recreational expenditure by 


ists is 


the number of acres, it was found 
that recreation in the Engelmann 
spruce type produced approximate- 
lv $3.23 per aere per year. 

For many people Colorado is the 
hunter’s and fisherman’s paradise. 
By allocating the proper amount of 
the 
the spruce-fir type, it was estimated 
that the this 
use was $1.89 per acre per year. 


sportsman’s expenditures to 


economic value for 
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adequate watershed protection and 
little forage—only about a tenth as 
much as dense Thurber fescue sites. 
These sites need careful manage- 
ment and possibly reseeding if they 
are to show substantial improve- 
ment in a reasonable period of 
time. 


Walter H. Schaeffer 
Associate professor, College of Forestry, 
University of Washington, Seattle. 


The livestock industry is also 
quite important in the economy of 
the state. The summer ranges of 
this industry for the most part lie 
within the Engelmann spruce 
subalpine fir forest type. There- 
fore it is only proper that this value 
be considered. Using the same pro- 
cedure as before, it was estimated 
that $0.804 per acre per year was 
the value to be derived from graz- 
ing. 

Timber production from this for- 
est type has the lowest value due to 
the shortness of the growing sea- 
son, poor site, and other factors. 
It was determined that timber 
yields a value of $0.10 per acre per 
year. 

These economic values have been 
skimmed over rapidly and no doubt 
there are many who would question 
the procedures used. While they 
are only approximate, it is felt that 
the relationship existing between 
them would not be appreciably 
changed if the calculations were 
based on more refined data. 

The approximate economic values 
to be derived from the spruce-fir 
forest type are summarized as fol- 
lows: 

Per acre 

per year 
Watershed value $3.87 
Recreational value $3.23 
Hunting and fishing value £1.89 
Grazing value £0,804 
Timber value £0.10 

As may be seen from the fore- 
voing, impaired watershed values, 
damage to the site, and damage to 
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grecn trees resulting from salvage 
operations could lead to serious 
economic losses. 


The Study 


The first step in an attempt to 
find 2 solution to the problem of 
harvesting the spruce without ex- 
cessive damage to the residual for- 
est was to analyze the current prae- 
tices. This was accomplished by a 
series of sample plots on which all 
green trees were tallied prior to 
the harvesting operation. After the 
felling phase had been completed, 
a second tally of remaining green 
trees was made. A third tally fol- 
lowed at the conclusion of the skid- 
ding operation. The causive agency 
of ereen tree loss could therefore 
be isolated felling or 
skidding was concerned. It was de- 
termined that the felling operation 
destroyed 40 percent of the orig- 
inal number of green stems on the 
plots. Of the green trees still re- 
maining after the felling operation, 
skidding destroyed another 40 per- 
There was a total loss of 65 


insofar as 


cent. 
percent due to the combined felling 


and skidding operations. 

After observing existing harvest- 
ing practices and comparing results 
obtained from the six sample plots 
established in har- 
vested, several factors contributing 
to the loss of green trees were evi- 
dent : 


areas being 


1. There was not a distinet co- 
ordination between the felling and 
the skidding phase of the opera- 
tion. 

2. In most each crew of 
fallers were not given definite in- 
structions concerning the direction 
to fell timber assigned them to cut. 


ceases 


3. Generally each crew of fallers 
was not given definite instructions 
regarding felling of dead spruce 
into clumps of green trees and 
grazing standing green trees. 

4. Each tractor operator was not 
instructed as to the skidding plan 
and shown routes of travel to the 
landing from the woods and return. 

5. Each man who chose the logs 
to be removed from the woods by 
the skidding tractor, (choker-set- 
ter) was not given instructions in 
the proper sequence of choosing 


logs and thoroughly as to the skid- 
ding plan. 

6. Competent supervision of each 
phase of the harvesting operation 
was not provided. 


Results 

Using the factors contributing to 
the loss of green trees as deter- 
mined from the study of existing 
harvesting practices, a plan was 
drawn up to alleviate these losses. 
The features of this plan 
were: 

1. Plan, and actually mark on 
the ground, a skid trail to be used 


basie 


in skidding logs from a_ specific 
area. 

2. Designate, on the ground, the 
direction of fall for timber within 
the specific area to be skidded over 
the previously marked trail. 

3. Alone the boundaries of each 
skid trail, designate certain trees 
to be felled in such a manner that 
an unusually h’ 
mately 30) inc oes, 


stump, approxi- 
would remain. 

The skid trails were laid out to 
take advantage of the topography, 
and the timber tributary to each 
skid trail felled in the con- 
ventional 30° herring-bone pattern. 
The ‘‘high-stumps’’ located along 
the edges of the skid trails were of 
value not only in keeping the skid- 
ding tractors on the trail, but also 
in protecting adjacent green trees 
from the siwashing action of the 
logs. As each tractor was required 
to stay on the skid trail, logs had 
to be yvarded to the tractor by 
means of the skidding line. When 
the logs were pulled on to the skid 
trail, the high acted as 
pivot points, thus saving the green 
trees on the downhill side of them. 
While there was a substantial re- 
duction in the loss of green trees 
due to both felling and skidding, 
there was still room for improve- 
ment. Therefore the entire plan 
was re-examined seeking to reduce 
losses still further. It was found 
that better training and 
tions for the choker setters should 
be helpful and more ‘‘high stumps”’ 


was 


stumps 


instrue- 


should be employed, not so much 
along the skid trail but in the ad- 
jacent areas where clumps of green 
trees or reproduction would be in 
danger of skidding damage. 
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The same basie plan with the 
above mentioned additions was em- 
ployed on another setting. The re- 
sults were very satisfactory, for 
skidding were further re- 
duced. There was not an appreci- 
able change in the damage charge- 
able to the felling phase. This 
would indicate that there will be 
certain unavoidabie due to 
felling. Logs lying on the ground 
take up space, and 35-40 cords of 
wood per acre will take up con- 


losses 


losses 


siderable area. 

Results on the forest—In order 
to check the validity of the har- 
vesting plan, another setting was 
laved out and harvested. The losses 
of green trees due to felling was 
approximately the same as before, 
however the skidding losses were 
amazingly low, approximating 10 
The average 
tained under the harvesting plan 
were: 


percent. losses sus- 
felling 25 percent; skidding 
19 percent; total loss 40 percent. 
This left 800 or more green trees 
per acre which would insure proper 
stocking for future crops. 

The watershed value has not been 
seriously affected, for while the skid 
trails were totally devoid of vege- 
tation, the damage is loealized and 
can Earthen 
dams pushed across the trail by a 
bulldozer would quickly and cheap- 
Per- 
haps it might be desirable to sow 
grass on the skid trails to quickly 
re-establish ground cover, 
and 


be easily repaired. 


lv serve to prevent erosion. 


increase 
grazing capacity, influence 
snow storage. 

The recreational values will be 
affected only slightly. IT seriously 
doubt if the average tourist would 
be aware that the beetle-killed tim- 
ber had been harvested. Hunting 
and fishing should not be affected 
adversely. 

Results for the operation.—To 
determine the economic effect this 
harvesting plan would have upon 
an operator, a very simple time 
study was made. First, the exist- 
ing skidding practices were timed 
and volume tallied. Then skidding 
under the plan was timed and vol- 
ume tallied again. From these data 
it was found that there was a pro- 
duction increase in volume skidded 
per day of approximately sixty-five 
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percent for the D-6 cats and 
twenty-seven for the D-4 cats. This 
should prove to be a strong factor 
in securing the cooperation of any 
operator. 

The application of this plan by 
operators will entail very slight ad- 
ditional harvesting There 
will be little if any increase in fell- 
ing expense because the fallers are 
generally paid on a per tree basis 
and also little difficulty was en- 
countered in felling according to 
plan. Skidding costs will actually 
be decreased due to substantially 


costs. 


increased production with the same 
manpower and equipment. Super- 
visory costs will be increased slight- 
ly, for generally the operators must 
provide a training program for the 
key personnel in order to apply 
The amount 
of training required is not great 
and little difficulty should be ex- 


this plan efficiently. 


perienced in attaining competent 
employees. 

The actual layout work of skid 
trails, direction of felling, and 
designation of highstumps may be 
accomplished at the rate of 20 
chains per hour. This rate will vary 
with the experience of personnel 
and in topography and 
timber. 


changes 


Conclusions 


Therefore it would appear that 
the beetle-killed spruce may be har- 
vested without entailing excessive 
damage to the other more impor- 
tant values involved. Good forest 
management objectives will be met, 
watershed and recreational values 
will be safeguarded and the oper- 
ations will yield a larger profit. 


Bibliography 


1. ANONYMOUS. 1949. Folks and for 
tunes, saga of the San Luis Valley in 


JOURNAL OF FORESTRY 


Colorado. p. 82, Monte Vista Journal, 
Monte Vista, Colo. 
COLORADO STATE PLANNING COMMIS 
SION. 1951. Colorado year book, 1948 
50, p. 645, Denver, Colo. 

. 1951. Colorado year book, 
1948-50 p. 646, Denver, Colo. 
Deen, J. L., and J. C. H. Ropertson. 
1944. Colorado forest resource survey 
for the American Forestry Associa 
tion. Tables III, IV, V. Unpublished 
manuscript. 
LEXEN, BeRT. 1950. Personal com 
munication to author. Rocky Moun 
tain Forest and Range Experiment 
Station, Fort Collins, Colorado. 
Mason, Epwarp H. 1952. Personal 
communication to author. Supervisor 
Roosevelt National Forest, Fort Col 
lins, Colorado. 
U. S. Forest Service. 1950. M-water 
resources, water yield data. Denver, 
Colo. 
Wim, H. G., and E. G. DuNrorp. 
1941. Problem analysis-forest influ 
ences. P. 25. Forest and Range Ex 
periment Station, Fort Collins, Colo. 

1948. Effects of timber 

cutting on water available for stream 
flow from a lodgepole pine forest. P. 
33 Tech. Bull. 968, U. S. Dept. Agric. 
Washington, D. C. 


. 





FISCAL YEAR MEMBERSHIP 
CAMPAIGN 


School Box Score 


FISCAL YEAR MEMBERSHIP 
CAMPAIGN 
Section Box Score 





Applications received! Student applications received 


Total 
fiseal year 


November 


Proposed November Total gi 
listing 


1954 quota listing fiscal year 


Section School 
Allegheny 100 . 68 Alabama Polytechnic Institute 0 
Appalachian 100 ‘ 48 University of California 0 21 
Central Rocky Mountain 15 26 Colorado A & M College 18 
Central States 110 80 Duke University 0 12 
Columbia River 140 , 56 University of Florida 0 
Gulf States 105 57 University of Georgia 0 38 
Inland Empire 30 39 University of Idaho v 
Intermountain 30 14 lowa State College : . 
i iieealiens Mites 30 + Louisiana State University 0 
New England 95 54 University of Maine - 
New York 65 40 University of Massachusetts 0 
ate . : Michigan State College 0 
Northern California 120 34 University of Michigan 0 
Northern Rocky Mountain 30 35 University of Minnesota 0 
Ozark 55 ‘ 49 University of Missouri 0 
Puget Sound 80 61 Montana State University 0 
Southeastern 145 : 28 State University of New York 0 
Southern California 20 2 North Carolina State College 0 
Oregon State College 0 
Pennsylvania State University 0 
Purdue University 0 
Utah State Agricultural College 0 
University of Washington 0 
West Virginia University 5 
Yale University 0 
grades — 
Totals 12 


Southwestern 
Upper. Mississippi 
Washington 


Valley 64 
] 


W iseonsin- Michigan 60 1 


Totals 1,500 38 885 


1Student, Junior, Affiliate, Associate (initial 


only. 




















Notes 


The Accuracy of Scale Determinations 
on Aerial Photographs' 


THE SCALE of an aerial photograph 
is determined by comparing the 
distance between two points on 
the photograph with the corre- 
sponding distance determined on 
the ground or 
established map. Theoretical con- 
siderations indicate that the line 
connecting the two points should 
pass near the center of the photo- 
graph. Due to a lack of suitable 
control points other lines are fre- 
quently measured, a practice which 


obtained from an 


leads to a certain loss of accuraey 
of the caleulated scale. In order to 
determine the magnitude of the 
error of scale determinations a 
number of differently located scale 
check lines were measured on va- 
rious photographs. The suitability 
of different such lines was deter- 
mined by ealculating the standard 
error of repeated scale determina- 
tions using photographs of a 
nominal seale of 1:20,000 and 1:- 
12,000. Both series of vertical pho- 
tographs were taken in the vicinity 
of State College, Pennsylvania, 
with ground elevation ranging 
from 700 to 1.300 feet above sea 
level. On a single exposure the 
maximum difference in 
was 400 feet. 


elevation 


Calculation of Scale 


The horizontal ground distance 
D between two control points with 
elevations FE; and E. above sea level 
is obtained by multiplying the map 
distance with the scale factor of the 
map. The elevation 2; and EF. are 
read from the map. The 
factor corresponding to a scale of 
1/62,500 is equal to 62.500. For 
a photo distance d and a focal 


scale 


length f, the approximate flying 


*Authorized for publication on October 
20, 1953, as Paper No. 1831 in the 
Journal Series of the Pennsylvania Agri 
cultural Experiment Station. 








height above sea level is next ob- 
tained by the formula: 


fD E, + E.» 
ee See 


d 2 


The seale at sea level for the line 
between the selected control points 
is then equal to: 


f 


ee 
H 


In order to allow proper com- 
parisons between various scale de- 
terminations, all calculated seales 
or scale factors must obviously be 
reduced to sea level, or a common 
datum. 





Standard Error of Scale Factor 
on 1/20,000 Photographs 


Six pairs of scale check lines 
were measured on nine different 
photographs as shown in Figure 
1 and designated as follows: 


a, a’ across flight line 
b, b’ along flight line 
across corners 
across corners 
diagonals 

across center 


c, c’ 
d, d’ 
e e’ 
f, f 

An exploratory analysis of va- 
riance of the data indicated that 


scale variations between photo- 
graphs were not significant. This 


finding supports the contention of 
Rogers* that is not necessary to 
compute the seale for each of the 
photographs of a project, but that 
it is sufficient to determine the sea 


"Rogers, E. J. 
aerial photos. 
Sta. Paper No. 20. 


7 | 


lx . 


A short cut for sealing 
Northeast. Forest Expt. 
1949, 
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Determining error of scale factor. 
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level scale for a flight line or an 

entire project by determining the 
limited of 

selected photographs 


for a number 
randomly 
only. Another result of the analy- 


sis of variance is that the variation 


scale 


in scale within pairs of symmetrical 
check lines is greater than between 
individual pairs. The average scale 
computed from a pair of symmetri- 
eal check will therefore be 
more accurate than the average ob- 
tained from two randomly selected 


lines 


check lines.* 

In order to find which pair of 
cheek lines gives the most accurate 
of seale, the average of 


seale 


estimate 
the 12 determinations 
calculated for each of the nine pho- 
tographs. This average determined 
for each photograph was consid- 
ered the true seale, 
and the standard error of the va- 
rious check lines and pairs of cheek 
lines from this of each 
photograph was calculated. The 
results of these caleulations are 
given in Table 1. In nearly all cases 
the paired symmetrical check lines 
vive a more accurate estimate of 


was 


to represent 


average 


seale than two single check lines. 
This difference is most pronounced 
in the diagonals and the 
center both of which 
each other at right angles near the 
The standard error 


across 
lines, eross 
photo eenter 
of two non-symmetrical check lines 
is twice as large as the standard 
error of symmetrical pairs of ob- 
servations, which means that four 
non-symmetrical 


times as 


check lines would have to be meas- 


many 


ured to obtain the same accuracy 


as provided by a pair of sym- 


metrica! eck lines. 


Standard Error of Scale Factor 
on 1/12,000 Photographs 
factors 
12,000 
photographs were made in a similar 
for the 1/20,000 photo- 
Only three pairs of sym- 


Determinations of seale 


and their accuracy on 1 


way as 


graphs 
metrical check lines were measured, 


namely as follows: 


*Landis, G. H. The of seale 


accuracy 


and height measurements on aerial pho 
tographs. Thesis (manuscript The 
Pennsylvania State Colleg 1954 The 


analysis of variance is reported in detail 


by Landis. 


TABLE 1. 
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STANDARD ERROR OF ScALE FActoR MEASUREMENTS FOR 1/20,000 


PHOTOGRAPHS 


Class of seale 








Standard error of seale f<ctor: 


for single check lines 


for average two 





check lines symmetrical check 
8 s/V 2" lines 
Across flight line 354 250 959 
Along flight line 139 310 290 
Across corners 354 250 233 
Across corners 350 247 203 
Diagonals 238 168 76 
Aeross center 182 129 63 
In order to compare the accuracy of a seale determination based on a single 
check line with the aeceuracy obtained for the average of a pair of symmetrical 
cheek lines, it is necessary to divide the standard error s of a single observation 
by V2. 


TABLE 2. 


STANDARD Error OF SCALE FACTOR MEASUREMENTS FOR 1/12,000 


PHOTOGRAPHS 


Standard error of scale factor: 


Class of seale : 


check lines 


s 
Across flight line 256 
Along flight line 224 
Diagonals 47 


1See footnote to Table 1. 


a,a’ across flight line 
b, b’ along flight line 
a diagonals 


The results of the analysis of the 
data are shown in Table 2. The 
relative advantage of determining 
the scale for the average of two 
symmetrical even 
more pronounced than in the pre- 
vious example. Again, the average 
of two diagonals each 
other near the center of the photo- 
eraph was a great deal more ae- 
curate than the average obtained 
from the two lines along and across 
the flight line. 


check lines is 


crossing 


Conclusions 
An determination of 
the scale of aerial photographs is 
obtained by measuring a pair of 
check lines crossing each other at 


accurate 


more or less right angles near the 
center of the photograph. Either 
diagonals or other lines crossing at 
right near the principal 
point may be measured. The stand- 


angles 


ard error of the seale factor ob- 
tained from the average of two 
such measurements expressed in 


percent of the seale factor is: 

0.3 percent for 1/20,000 photo- 
graphs, and 

0.2 percent for 1/12.000 photo- 
graphs 
Obviously, for many purposes, a 


for single check lines 


for average of two 
symmetrical check 


sV21 lines 
181 85 
165 S4 
33 4 


high degree of precision for scale 
is not required and the measure- 
ment of a single check line may be 
all that is necessary. It is im- 
portant, however, to know the 
error of various methods of scale 
determination and to know how to 
obtain an. accurate estimate of scale 
when the need arises. 
GLENN II. LANpIs 
and H. Arrnur Meyer 
Respectively, Aero Service Corp., 
Philadelphia, and the Pennsylvania 
State University, State College 
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A Bark Beetle Attacking 
Scions of Grafted Slash 
Pines 

By attacking the scions of slash 
pine grafts Pityophthorus pulicart- 
(Zimm.), a small bark beetle, 
may join the ranks of noxious for- 
This new damage 
demonstrated 


us 


est insect pests. 
by the beetle 
during the past season’s grafting 
work of the Forest Genetics Project 
at the Southeastern Forest Experi- 
ment Station’s Lake City, Florida, 
Research Center. The damage to 
grafted stock being prepared for 
seed orchard establishment was ex- 
tensive and the cause of consider- 


was 


able eoncern. 


Under normal conditions the 
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small bark beetle, 1.3 to 2.0 mm. 
long. is usually content to attack 
the tips of newly felled or dying 
pines and the tips of branches 
which are in the process of natural 
pruning, Thus, in the past it has 
been of little importance. How- 
ever, fresh scions apparently meet 
its requirements for attack. This 
is disappointing, especially since 
the grafts were seemingly success- 
ful. Scions were attacked in the 
lath house and in the field replicate 
10 to 12 miles away with losses of 
approximately 25 percent and 15 
percent, respectively. 

The grafts were made during the 
latter part of January and the 
early part of February. A _ bottle- 
graft technique was used with the 
dormant scions collected from trees 
selected for high gum yield and 
superior qualities of growth and 
form. 

In late March and April the buds 
of the scions began to elongate and 
the unions seemed successful. At 
this time the attacks were noticed. 
They were chiefly located in the old 
crowth of the the 
union, though an en- 
trance hole was noted in the elon- 
gating tip. A few scattered un- 
successful attacks ob- 
served in the tips of the stocks 
where the beetles had been pitched 
out by vigorous growth of the 
stock. 

The first sign of attack is the 
frass which the beetle pushes out 
as it bores into the tip. This may 
be easily overlooked since it is in- 
conspicuous. The entry is quite 
often made at the base of a needle 
fasicle or through an old needle 
fasicle scar. The first easily noticed 
evidence is the dying of the old nee- 
dles, usually starting at the bottom 
of the scion just above the union. 
The elongating tip remains green 
for some time. The scion wood at 
the union may remain healthy up 
to three months after the upper 
portion has died. In one particular 
instance the scion below the union 
sprouted a new bud. 

The attacking beetle bores 
through the bark and wood to the 
pith where a nuptial chamber is 
The egg galleries run 


scion above 


oceasional 


were also 


eonstructed, 


or 
4 





out from it, generally parallel to 
the wood. Eggs are laid singly in 
side niches in the wood and pith. 
The larvae feed in the wood, 
though often meandering a bit to 
feed just beneath the bark. The 
mature beetle bores out through 
the bark to start another genera- 
tion. In all probability the life 
cycle is less than 2 months under 
favorable conditions. 

One of the curious aspects of 
this particular incidence is that 
there appeared to be a definite re- 
lationship between the source of 
the scion and its susceptibility to 
attack. Scions from one particular 
tree were unsuccessfully attacked 
and 100 percent of the grafts, both 
in the lath house and field, were 


successful. 


Ce 4 
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Concrete Beds for 

In certain areas of the United 
States, primarily in California and 
the southwestern states, trees for 
forest planting are raised in indi- 
vidual pots or tin cans. The species 
raised by this method, which is 
for stock used on semi- 


necessary 
arid planting sites, are generally 
eucalyptus, acacias, certain pines, 
and cork oak. 

A method of watering trees in 





Fig. 1. 
bed system. 
In addition the 
with the soil. 


trees had to be 
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The insect is indigenous to pine 


areas and = species improvement 
work will usually be accomplished 
near the forest. The ‘* production’’ 
phase of this type of work will en- 
tail extensive grafting. Thus, this 
insect may cause serious losses un- 
less corrective measures are taken. 
From experiences with other bark 
beetles, benzene hexachloride 
should be one of the best inseecti- 
cides to prevent attacks. In work- 
ing with grafts frequent applica- 
tions in dust form would probably 
be advisable. 

Ricnarp If, Siri 
and FRANCOIS MERGEN 
Forest 

Experiment Station, 
Lake City (Fla.) Research Center 


Southeastern 


oe 


ae 


Nursery Production 


such nurseries has been developed 
and tried for 
Libya by the author, who is on 
an assignment with the FOA mis- 
that country. This 
cedure gives promise of lowering 
costs and labor needed in a nursery 


one year now in 


sion in pro- 


operation devoted to raising trees 
of this type. The system, in es- 
sence, consists of the construction 


of concrete watering beds or 





+2 ee" 


A typical forest nursery in Libya before the introduction of the concrete 
Watering was done by overhead sprinkling and tree losses were high. 
moved about every two weeks to break root contact 


2 
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reneral view of the conerete 


troughs in which the cans or pots 
are placed and the trees 


a ered 
by flooding the beds 


appropri 
ate times 

The beds in use in Libya were 
regular 1:2:3 
feet in width 
with a uniform slope of 1:400. The 
bottoms of the beds are 4 
thick and the sides 
The extend 
above the bottoms, lig 


constructed of mix 


concrete and are 415 
inches 

} inches thick. 
about 4 inches 
2 The 


eans are placed in the beds after 


sides 


being prepared by punching two 


holes in the side at the bottom end 


with an ordinary beer can opener 





Fia. 3 \ can 


made by the beer can opener 


showing the 


in each can 





bed system 


triangular opening at the 


Two holes are generally 
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Water is conveyed to the 
means of a concrete con- 
duit, although ordinary pipe can 
The amount of water 
needed is soon gauged easily but 


Kig. 3 


beds by 
be used. 
been not 


1,000 
period, 


in our experience has 
than 30 


trees for 


more gallons per 


each watering 
which will vary in time from 3 to 
7 days depending on weather con- 
ditions and size of stock. 

The costs of the beds will vary 
materials and labor 


W ith cost of 


but in Libya, where conerete is 
expensive and labor is cheap, the 


cost was about $3.00 per lineal vard 


bottom Fig. 4. 
placed 


from seed 
atter 


which was 
transplanting with typical fibrous root development. 


The concrete conduit for carrying water from the reservoir is at the (upper 


bed which makes the 
over a 20 year amortization 
period less than $1.00 per 1,000 
trees annually. This cost 
than equalized for the following 
reasons : 

1. Mortality is reduced. Previ- 
ous experience with species suscep- 
tible to leaf burning, such as the 


of nursery 


cost 


is more 


acacias, showed mortality rates as 
high as 25 percent when an over- 
head sprinkling system was used 
Water droplets on the leaves, from 
such a system, induce leaf burning 
in bright sunlight and this has not 
been a factor in operation of the 





A eucalyptus (Eucalyptus gomphocephylla) 7 months 


moved into the conerete beds 4 weeks 
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concrete bed system. Mortality has 
been less than 2 percent from all 
causes and these have been pri- 
marily due to unevenness in the 
bed structure and improper prepa- 
ration of the cans. 

2. Expensive outlay in an over- 
head sprinkling system is elimi- 
nated and maintenance is at an ab- 
solute minimum. There are no leaky 
faucets with this system. 

3. One man can easily water as 
many as 500,000 trees a day by 
this system which simply involves 
letting the water into the beds for 
a certain period and then shutting 
off the water supply. 

4. Weeding is almost entirely 
eliminated. Only 1 man hour per 
1,000 trees has been necessary in 
the nurseries where this system is 
in use. 

5. Movement of trees, which is 
necessary about every two weeks 
when the cans or pots are placed 
on the ground is eliminated en- 
tirely. The roots will not penetrate 
the concrete as they do the ground 
and it has been found that they 
will grow satisfactorily in one place 
during their entire nursery life. 

6. Water use is decreased. There 
is less evaporation of water than 
with an overhead sprinkling sys- 
tem and none of the water soaks 
into the ground. 

One precaution’ that is essential 
is that the beds be constructed 
with an absolutely uniform slope; 
otherwise water will stand in the 
low places and some trees will re- 


ceive too much water. Root de- 


velopment has been uniformly good 
in the cans and a fibrous root sys- 
tem has resulted (fig. 4) which is 
so necessary for good survival at 
the planting site. 

The concrete beds also have other 
nursery uses, as for seed extraction 
platforms and for seed beds in 
which are placed the standard soil, 
manure and fertilizer mixture. 
The work of transplanting seed- 
lings grown in the beds is greatly 
simplified by the lack of long tap 
roots. 

In summary, the conerete bed 
watering system has worked very 
well in its first year of trial and 
we are convinced that it is an 
economical method of raising pot- 
ted or canned trees when such 
stock is necessary for good survival 
at the final planting site. 

R. W. Assorr 
Libyan-American Technical 
Assistance Service 
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A Study of the Effect of 
Grazing Upon Changes in 
Vegetation on a Watershed 
in the Southern Appalachian 
Mountains 

To evaluate the effect of cattle 
rrazing on forest vegetation, a 145- 
acre watershed at the Coweeta Iy- 
drologie Laboratory was grazed by 
an average of six past yearling 
eattle, 4 months during each year 
starting in 1941 and ending in 
1952. It was found from this study 


6% ‘3 om 


Ernst Albert Sterling (1878-1954) 
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that the influence of grazing upon 
plant numbers, species numbers, 
and average height was more pro- 
nounced in the cove-hardwood for- 
est type than in the oak-hickory or 
yellow pine hardwood types. This 
is mainly due to a greater number 
The cattle 
would use all available forage on 
the cove sites before moving on up 
the slopes to the other types in 
search of food. For all forest types 
there was a greater decrease and 
change in the total 
browsable plants on the unfenced 


of palatable species. 


number of 


and grazed plots than on the fenced 
and ungrazed control plots for 
trees, shrubs, legumes and other 
herbaceous vegetation. Grass vege- 
tation decreased in the coves and 
oak-hickory types, but had a minor 
increase on the pitch pine-hard- 
wood ridges. The results point to 
the fact that there is insufficient 
forage in the present dense hard- 
wood stands to make grazing profit- 
able. Also it is apparent that cattle 
damage young trees of desirable 
species, thus reducing the quality 
and altering composition of the 
stand. The fact that cattle did not 
thrive on the forage present is am- 
ple evidence that it is not profit- 
able to graze Southern Appalachian 
woodlands. even at the light stock- 
ing used in this study if the land 
is to be managed for its water and 
timber values. Abstract of thesis 
for the degree of VMS. 
Jerry G. WILLIAMS 
Michigan State College 


Ernest A. Sterling died at his home in Montrose, Pa., on September 1, 1954. 
sorn in Brooklyn, Pa., he graduated from Cornell University in 1902 with 


the degree of Forest Engineer and carried on further study in Germany and 
Switzerland. He started his career under Gifford Pinchot in the Bureau of 
Forestry but entered private work im 1907 as forester for the Pennsylvania 
Railroad and has since then been prominent in the private field. Tle was man 
ager and vice president of James D. Lacey & Co., New York, from 1917 to 1932 
and since then has engaged in private consulting work and as an advisor in 
forest economics. 

Mr. Sterling became a member of the Society of 
1903 and was elected Fellow in 1953. He was past president of the American 
Wood Preserver’s Association and member and past director of the American 
and the Southern 


American Foresters in 


Forestry Association, American Pulpwood Association, 
Pulpwood Conservation Association. During his professional career he was re- 
sponsible for the inauguration of good forest management practices in hundreds 


of thousands of acres of forest land. 








The Oxford System of Decimal 
Classification for Forestry 


Prepared by Commonwealth For- 
estry Bureau. 115 pp. Published 
by Commonwealth Agricultural 
Bureaux, Farnham Royal, Eng- 
land. 1954. 10 shillings. 


Two professional groups receive 
the publication of the Oxford Sys- 
tem with gratitude: foresters, who 
appreciate its logical and inclusive 
analysis of their subject field; and 
librarians, some of whom feel that 
forestry has been a neglected sub- 
ject in classification. This review 
will attempt to summarize the pub- 
from the viewpoints of 
both professions. 

As a project of the Joint FAO/ 
IUFRO Committee on Bibliogra- 
phy, the Oxford System is essen- 
tially a product ‘‘of foresters, by 
foresters, and for foresters.’’ Its 
final issuance results from a series 
of meetings of and 
American from 1949 to 
1953. The work of reconciling and 
systematizing the 


lication 


European 
foresters, 
divergent con- 
tributions of these professional men 
largely fell upon Mr. Perey Beak, 
of the Commonwealth 
Bureau, Oxford. This was an 
auspicious event, due to Mr. Beak’s 


I< rest rv 


doecu- 
mentalist with Forestry Abstracts. 
The tribute to his 
patient nature and orderly mind. 
FAO/IUFRO  reeommend that 
the Oxford System be adopted in 


extensive experience as a 


results are a 


forestry documentation centers of 


member nations. Its use for elassi- 


fying book collections, pamphlet 
files, and even photographs pre- 
sents attractive possibilities. Con- 


siderable manipulation and adapta- 
tion of the Svstem ean be made 
by using only those divisions and 
subdivisions which apply to the col- 
lection at hand 

The conspectus of primary head- 
ings shows-nine main divisions, in 
the classic decimal tradition. The 
first class is 0. Forests, Forestry, 
and Utilization of Forest Products, 
a class to be used sparingly, chiefly 
auxiliary to other class numbers 


Reviews 


Class 1, Factors of Environment. 
Biology, includes those aspects of 
soils, meteorology, hydrology, and 
ecology, which some previous for- 
estry classifications have neglected. 
Class 2, Silviculture, is thoroughly 
done, with over 300 headings and 
subdivisions, as one might expect 
from the Continental foresters who 
conceived it. Class 3, Work Science. 
Ilarvest. Engineering, includes 
some of those aspects of forestry 
most difficult to classify by older 
schemes. It seems well worked out. 
Class 4, Forest Injuries and Pro- 
tection, is the least complex section. 
This usually has been the case in 
other forestry classifications. Again, 
in Class 5, Forest Mensuration, we 
have demonstrated the thorough- 
going technical analysis which we 
might expect of our European con- 


fréres. This class includes a see- 
tion on aerial reconnaisance and 
survey. 


Class 6, Forest Management, is 
traditionally rocky ground in for- 
classification. Towever, by 
adhering closely to the European 
forest management 
think of as a 
against our 
one), comes off 
well. It includes the busi- 
ness economics of forestry, working 
plans, and the administration and 


estry 


concept of 
(which I always 
*“tight”’ 


*“loose’’ 


one, as 
Class 6 
rather 


organization of forestry enter- 
prises. 
Class 7, Marketing and Eco- 


nomics of Industries, is highly com- 
plex and somewhat uncohesive, re- 
fleeting, perhaps, the nature of the 
The sort of 
catch-all, for prices, trade, prod- 
uct-transport, and accounting. In 
Class 8, Forest Products and Their 
Utilization, the ingenious shapers 


subjects. class is a 


of the Oxford System have en- 
folded what we eall ‘‘wood tech- 
nology,’’ including anatomy and 


properties : conversion processes for 
all produets; seasoning and _ pres- 
ervation; pulp and paper tech- 
nology; and that final, inevitable 
section, Other Forest Products. 
Class 9 covers forestry from the 


868 


national point of view, including 
the broad social and economic im- 
plications of the subject often dif- 
ficult to classify. It contains forest 
policy, taxation, labor, and the in- 
ternational aspects of conservation. 

Anyone considering the adoption 
of the Oxford System should read 
carefully its introduction, pp. 4-10. 
Such a reading is certainly re- 
quired for Americans considering 
it. The complexities of classed- 
catalog number assignment, and 
classed-catalog filing, are foreign to 
most of us. However, some honest 
concentration, and a bit of extran- 
eous doodling, should bring matters 
clear in a short time. 

The System is supplemented by 
auxiliary subject numbers for geo- 
graphic and taxonomic subdivi- 
sions, and by an excellent subject 
index. In any practical use of the 
scheme, the index is as essential as 
an understanding of the introduc. 
tion. 

Among American foresters, in 
both private and public employ. 
two objections to the Oxford Sys- 
tem have been raised. These are, 
(1) ‘‘It is too complex. We want a 
simple system which our file clerk 
ean handle,’’ and (2) ‘‘The termi- 
nology is stilted. What American 
forester refers to ‘husbandry’ or to 
‘brashing’?’’ In answer to the first 
objection, it should be pointed out 
that this System is a first-quality 
product. A library, or set of re- 
search files, whether large or small, 
destined for first-quality use, de- 
serves a classification system which 
is thoroughly professional in scope 
and detail. The entire Oxford Sys- 
tem need not be used, in every case, 
as has been pointed out; only those 
divisions and headings which 
apply. In addition, any _first- 
quality library or file requires a 
person behind it who is equipped 
by training and temperament to 
cope with a professional problem on 
a professional level. Such a person 
receives a commensurate salary. 
IIence, American executives con- 
sidering it should realize that the 
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Oxford System is not for the un- 
derstaffed, undermanned, under- 
budgeted office or library. 

To the second objection, the 
reply is, that beyond a few in- 
stances, the terminology of the Ox- 
ford System is remarkably univer- 
sal. A reading of the FAO/IUFRO 
Joint Committee proceedings shows 
that the contribution of American 
foresters attending the meetings 
was practically nil. The time for 
bringing out our own vagaries and 
preferences was at those meetings. 
This was not Despite this 
neglect, we have fallen heir, so to 
speak, to an applicable and useful 


done. 


scheme. 

The publication of the Oxford 
System happens to come at a time 
when the American library profes- 
sion is re-evaluating the subject of 
classification as a whole. Librarians 
are mindful of the shortcomings of 
expandable-to-infinity classification 
schemes. They know, from wistful 
experience, that no scheme can be 
all things to all persons on all occa- 
sions. They also are mindful that 
one of America’s greatest contribu- 
tions to library science (other than 
the Dewey Decimal System) is the 
dictionary word-catalog. Most of 
our established forestry documen- 
tation centers use the dictionary 
catalog. The Oxford System is de- 
signed to accompany, and to create, 
a classed the 
European tradition. Therefore, the 
American librarian is 
ponder a bit 
and indeed, the logie (as there is 
no proof that the classed-catalog 
is superior to the dictionary cata- 
log as an information tool) of con- 
verting to the Oxford System. 
However, the librarian 
spond with interest to the idea of 
a new documentation center’s try- 
ing the System, or to the notion 
of keeping an auxiliary file of the 
Imperial Forestry Institute’s cata- 
log, classified by the Oxford Sys- 
tem. 


number-catalog, in 


going to 


over the economics, 


does re- 


There are many other aspects of 
this scheme to engage the thoughts 
of foresters and librarians alike. It 
would take a complete issue of the 
JOURNAL to elaborate them. Perhaps 
it is best to close, simply by saying 


‘‘Thank vou and well done,’’ to 


7TORA 


AT mcoreargrrrm 


FAO/IUFRO, and to the Common- 
wealth Forestry Bureau. 

FRANCES FLICK 
U.S. Dept. of Agriculture Library 


The Forests of Cuba 
By Earl E. Smith. 98 pp. Illus. 
Maria Moors Cabot Foundation, 
Harvard University, Petersham, 
Mass. 1954 


Two summer surveys, a year’s 
residence for and 
some 15,000 miles travel by jeep, 
helicopter, mule, and afoot have 
enabled the author to present a 
comprehensive picture of existing 
Cuban 
jective as ‘‘a study undertaken to 
provide a body of information on 
the forests of Cuba so that future 
workers will have a starting point 
in planning management _ pro- 
While the study is pri- 
marily one of descriptive plant 
geography concerned with distri- 
bution and present state of the 
forests, it 
consider the pressing economie situ- 
ation that is rapidly eliminating 
the forest from many areas. 

Prior to Columbus, Cuba’s 44,000 
square miles were at least 60 per- 
cent forested. Over the next 400 
(1492-1902) land clearing 
advanced little beyond the larger 
towns, and the forests were little 
Then, 
occupation, 


observations, 


forests. He states his ob- 


grams.’’ 


has been necessary to 


years 


changed in size or content. 
after the American 
and under the subsequent republic, 
the raising of sugar cane became 
vastly more profitable, and the 
clearing of forests increased. To- 
day, about 15 percent of the island 
supports some forest, but it is a 
relatively poor, understocked rem- 
nant. 

The population, largely agricul- 
tural, has increased from 1.5 mil- 
lion in 1899 to 5.2 million in 1950. 
Cuba has no native coal or oil so 
that, with the population pressure 
for more land for cultivation, the 
forests face an insupportable de- 
mand for products, especially wood 
for fuel. 

Dr. Smith presents by descrip- 
tion, tables, maps, and photographs 
an inventory of the location, com- 
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position, and condition of the exist- 
ing His classification of 
forest types is based primarily on 
soils, and thus secondarily on ‘‘ef- 
fective’’ rainfall, two criteria that 
fit especially well the maze of tropic 


tree species. 


forests. 


He has identified and described 
the living conditions of 4 species 
of pine and some 200 species of 
tropic hardwoods. These descrip- 
are of value to foresters 
throughout the Caribbean since on 
many of the islands the associations 
and combination of species found 
by Smith in Cuba have long since 
disappeared. 

The author 


tions 


closes with recom. 
mendations for further studies 
the rehabilitation of 
existing forests and to the develop- 
ment of plantations of fast-growing 
exotics. Importation is relieving 
the current shortage of timber sup- 
plies, but home supplies are elearly 
indicated. 


looking to 


II. B. Boswortn 
Tropical Forest Experiment 
Station 


BRB 
Principles of Log Measurement 


C. F. Laver. 200 pp. Illus. John 
de Graff, Inc. New York 10, 
N. Y. 1954. $2.50 


American and Canadian for- 
esters currently enmeshed in the 
inadequacies of the board foot as 
a basic unit of measurement will be 
sympathetically interested in the 
anomalies of cubie measurement 
which our British friends have 
evolved during the past 300 years. 

Laver has prepared an excellent 
treatise, copiously illustrated with 
diagrams and examples. The con- 
ventional methods of log measure- 
ment in the United Kingdom are 
presented against a mathematical 
background in order to determine 
their relationship with true volume. 
Such a book will be useful as a text 
for students and those in the tim- 
ber trade. For those interested in 
foreign export or British forestry, 
it will serve as a handy reference 
work. 

The imperial standard cubic foot, 
the Hoppus foot, the caliper foot, 
and the tape foot are four units of 
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log measurement in common 
The Hoppus foot is 1.2732 larger 
than the standard cubic foot, and 
the fluctuate around the 
standard cubie foot depending on 
the shape of the timber or log. The 
standard, the load, and the parcel 
are used to express the volume of 
piles of squared timbers or logs. Of 
these only the standard (165 cubic 


use. 


others 


feet) bears a constant relationship 
to one of the basie units. 

Log lengths are measured to the 
foot or half-foot with linen or steel 
tapes. Diameters or round logs and 
the width and thickness of large 
timbers or partially sawed logs are 
measured with tapes and bow or 
bea calipers to the quarter-inch. 
Quarter-girth measurements, 
quarter of the circumference of a 
log, are generally made with a 
quarter-girth tape to the quarter- 
inch. These measurements, which 
are comparatively precise accord- 
ing to American standards, yield 
results that vary considerably from 
one another according to the basic 
eubie form employed. There are 
many examples to make these vari- 
ations stand out. 


one- 


Laver states that ‘‘Rising prices 
commonly exereise a tonie influ- 
upon methods of measure; 
making them more equitable by in- 
Follow- 


ing his discussion of the limitations 


ence 
creasing their aecuracy.’’ 


of many current practices, he con- 
cludes that not 
in many eases have the freedom to 
make radical changes in the estab- 
lished practices of the undertak- 
ings or authorities to which are at- 


**Measurers will 


tached; and managers and others 
who possess that power are apt to 
use it sparingly.’ Thereupon he 
makes a series of suggestions that 
will log 


within the present structure. 


improve measurements 


forecasts the 
future of British log measurements 


In conelusion, he 


a strong indication that the 
board foot will be the principal, if 
the 
measure in 


with 


not sole, unit of square log 
the United Kingdom, 
and that standard measure will be 
for round Perhaps it 


would be well for Mr. Laver to in 


used logs. 


vestigate the American literature 
on the board foot and its anomalies 


with a view towards revising his 
forecast. 

HAro_p E. Youna 

University of Maine 


RRB 
Fire Fighter 


By Mark Boesch,. 187 pp. Wil- 

liam Morrow and Company, Inc., 

New York 16, N. Y. 1954. $2.75 

Steve Dalton, age 17, went West 
from Ohio to grow to manhood and 
vain confidence in himself. Chance 
took him up the Bitterroot Valley 
in Montana and two days later he 
fighting fire for the Forest 
Service. 


Was 


Steve is a likeable lad, and boys 
his age and younger will share and 
enjoy his Bart Me- 
Cully, the ranger, took to him from 
the start. His friendship with Red 
Anderson, the sector boss, stemmed 
from their together in the 
numbingly cold, mountain stream 
after the first day on the fire line. 
Steve’s interest and ability on the 
job won him employment the rest 
of the summer on Red’s trail crew. 


adventures. 


swim 


With the summer nearly spent, 
Steve wondered whether to go to 
forestry school as Bart suggested 
or to accept Red’s offer of partner- 
ship in trapping martin—Red’s 
perennial, winter vocation. The de- 
cision made, he and Red trapped 
120 pelts that winter, with the boy 
banking his share for school next 
fall. Along the trap line the tech- 
niques of shooting, trapping, snow- 
shoeing, and even the conservation 
of game are woven into the story in 
an interesting manner. 

The summer Steve 
manned Thunder Mountain Look- 
out with distinction. He 
sighted, then smokeechased an acre 
fire and brought it under control. 
When, on the same trip, a lightning 
strike made a torch of a tall pine, 
he brought the 40-inch tree to earth 
with a pulaski. After licking not 
one but two that night, he 
filled out the report forms and 
headed back to his tower. The story 
ends with Steve’s planning to at- 
tend forestry school that fall. For- 
esters might weleome seeing Steve 
again in a sequel, recognizing the 


second 


some 


fires 
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desirability that boys read forestry 
stories with the facts pretty well 
in focus. 

Mark Boesch, the author, a fire 
dispatcher on the Bitterroot Na- 
tional Forest, lives at Hamilton, 
Montana. He too came from. Ohio 
originally, but his story is not auto- 
biographical. Beginning work for 
the Forest Service in Montana in 
1939, he gained the background ex- 
perience about which he writes 
from his service as smokechaser, 
trailworker, and lookout man. Not 
a novice at writing, he has written 
two other juveniles, both historical 
books. and published magazine fic- 
tion and articles, principally on 
history and the outdoors. 

Fire Fighter succeeds in what 
the author intends by giving the 
maturing boy a factual glimpse of 
several aspects of subprofessional 
work with the Forest Service. It is 
no tale of implausible adventure ; 
the situations, characters, descrip- 
tions, pleasures, and dangers are 
kept in modest and ecredulous pro- 
portions. The author has done for- 
estry a service in holding to real- 
ism, For this reason, especially, the 
book is recommended to high school 
libraries, Boy Scout clubrooms, and 


individual boys who would like 
authentie information about some 
types of seasonal work with the 


Forest Service. The inspirational 
tone seems to be adequately camou- 
flaged. 

Ben Huey 


RRR 


The Flood Control Controversy. 


By Luna B. Leopold and 
Thomas Maddock, Jr. 278 pp 
Ronald Press Co., New York. 
1954. $5. 


This important book explores the 
flood control programs of the Corps 
of Engineers and the Department 
of Agriculture. These programs 
differ in the lands to be protected 
from floods as well as the methods 
for achieving the protection. The 
Corps of Engineers has been re- 
sponsible for protecting develop- 
ments along the larger rivers while 
the Department of Agriculture pro- 
¢ram is intended to protect the 
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lands along the small tributaries 
from local floods. 

The authors appraise down- 
stream and upstream flood control 
problems and remedial programs 
and discuss engineering and land 
management measures. To some 
readers, it may appear that prob- 
lems of the midwestern states re- 
ceive too much attention and that 
there is little or no attention to the 
role of wild land management in 
flood control. 

The importance of engineering 
measures in the current program 
of the Department of Agriculture 
will be a surprise to many. Retard- 
ing dams are now a major part of 
the program and the reservoirs 
formed are small only when com- 
pared with a really large dam. 
The average dam proposed is 50 
feet high and impounds a perma- 
nent pool covering 50 acres. When 
filled to spillway level the area cov 
ered by water is 200 acres. 

The need for more research to 
determine better land management 
systems and to evaluate the role of 
land management in flood control 
is emphasized. The most serious de- 
ficiency is the lack of information 
relating to the vast area of graz- 
ing land below the national forests. 
The Forest Service is commended 
for its sustained research program 
in wild land management. The De- 
partment of Agriculture is criti- 
cized for making only minor use of 
the experimental results from wa- 
tershed experiments in developing 
its flood control programs. 

The authors are also critical of 
the confounding of flood control 
measures with practices for im- 
proving productivity in the De- 
partment of Agriculture programs. 
The Department’s estimates of the 
benefits from current programs 
show that 90 percent of the ex- 
pected benefits are claimed for in- 
creased yields of crops, pasture, 
and timber. Flood control benefits, 
such as prevention of inundation 
and sedimentation, are only 10 per- 
cent of the total benefits. 

Past works and current 
vrams of the Corps of Engineers 
are discussed with critical scrutiny. 
The authors believe that the limita- 
tions of the downstream program 
have not been sufficiently explained 


pro- 


to the public, and that flood plain 
zoning and flood insurance should 
become part of the flood control 
program. Flood plain zoning would 
prevent developments in areas 
where protection is difficult or pos- 
sible only at large public expense 
while flood insurance offers a way 
of ameliorating the impact of 
floods. 

The authors and their sponsors, 
the Conservation Foundation, de- 
serve praise for this book which 
is recommended reading. The ap- 
praisals, while sometimes biting, 
appear to be impartial. While for- 
esters will be disappointed because 
wild land management is not dis- 
cussed, they should be cheered that 
management of wild lands is not a 
part of the present day flood con- 
trol controversy. 

Marvin D. Hoover 


REE 


Wire Skidding: Wood Transpor- 
tation by Gravity Over a Sus- 
pended Wire. 


By A. Koroleff and R. D. Collier. 
137 pp. Illus. MeGill University 
Book Store, Montreal, P. Q., 
Canada. 1954. $2. 


Loggers and pulpwood producers 
are well aware of the transport dif- 
ficulties presented when operating 
steep slopes. Because of the high 
cost of customary transportation 
practices, such as sluicing, horse 
skidding, and hand pitching, large 
quantites of merchantable timber 
have heretofore been considered 
commercially inaccessible. 

In view of the increasing demand 
for forest products it becomes im- 
portant that the so-called areas of 
difficult operation be brought into 
production. A comprehensive and 
detailed report is now available 
which holds a solution to many of 
the problems involved in logging 
on steep slopes. By harnessing the 
force of gravity, wire skidding of- 
fers what appears to be an effective 
technique for use by the large as 
well as small independent operator. 

This very competent report by 
Alex Koroleff and Robert Collier 
concludes a project on wire skid- 
ding at the Pulp and Paper Re- 
search Institute of Canada. It cov- 
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ers in great detail the techniques of 
wire skidding, equipment em- 
ployed, production rates and costs. 
The book discusses research in mul- 
tiple-span wire skidding and con- 
cludes with an evaluation of its ad- 
vantages, limitations, and poten- 
tialities. 

Some of the benefits to be re- 
marked include the automatic de- 
scent of wood by use of the force 
of gravity; simple, inexpensive, 
portable equipment; reduction in 
wood waste and protection of shal- 
low soils on steep slopes from ero- 
sion. 

Limitations noted are that wire 
skidding is restricted to ground 
profiles that permit the load to 
clear the ground. Single spans up 
to 1500 feet have been used, but the 
maximum distance has not yet been 
established ; ‘‘though the method is 
simple, thorough understanding of 
the correct technique is essential 
for its successful introduction into 
commercial logging’’ and suitable 
wire should be chosen by a compe- 
tent agency. 

The appendices to the book serve 
to clarify certain technical refer- 
ences in the text. It is certainly 
worthwhile reading for pulpmen 
with stands on rough and _ steep 
terrain. Just as aerial tramways 
have revolutionized the skiing busi 
wire-skidding may  consid- 
erably change a not much investi- 
vated section of the wood industry, 


ness, 


prohibited to loggers because of 
topographic and economie reason. 
WituiaAM H. DeRosier 


American Pulpwood Association 


Papers Presented at Fiftieth 
Anniversary Celebration 


Forestry Department Golden An- 
niversary 1903-1953. 92 pp. Uni- 
versity of Maine, Orono, Maine. 


1954. $2. 


The golden anniversary meeting 
of the Forestry Department of the 
University of Maine was held at 
Orono, October 1, 2, and 3, 1953. 

This publication, which contains 
the papers presented at this meet- 
ing, reviews not only the develop- 
ment of forestry education but all 
other forestry activities in Maine. 
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The theme of the meeting was ‘‘ The 
Role of Forestry in the Develop- 
ment and Future of Maine.’’ 

The forestry educa- 
tion featured three stimulating and 
interesting papers: one, a review 


session on 


of the fifty years of forestry in- 
Maine by Robert I. 
Ashman; two, a description of the 
development of forestry within the 
College of Agriculture by Dean 
A thur L. Deering; and three, a 
summary of education and research 
in forestry by George A. Garratt. 

In the technical under 
the chairmanship of D. B. Demer- 
itt, three well-known 
Maine presented papers on forest 
land management. Louis J. Freed- 
man discussed timberland manage- 
ment in the pulpwood industry; R. 


struction at 


session 


citizens of 


Leon Williams discussed timber- 
land management on small hold- 
ings; and Albert D. Nutting re- 


viewed the organization, functions, 


and contributions of the Maine 
Forest Service. 
The session on hardwood and 


long lumber industries was under 
the chairmanship of George D. Car- 


lisle. John W. Tebbets described 
hardwood’s place in the Maine 
economy. Kenneth Haneock gave 


an analysis of the raw material re- 
quirements of the softwood lumber 
industry, present and future. 

The session on contributions of 
research to forestry was covered by 
three papers under the chairman- 
ship of Allen W. Bratton. V. L. 
Harper described how research ean 
better forest land 
management with examples from 
the spruce-fir region. Robert J. 
Seidl discussed the relation of util- 
ization to forest management. W. S. 
Bromley reported on the develop- 
ment of research in this 
country and its importance to the 
future of the State of Maine. 

Ralph T. King discussed the in- 
tegration of wildlife and forest land 
management in the northeast. The 
concluding paper was by Laurence 
Whittemore, president, Brown 
Company, on the role of forestry in 
the future development of Maine. 

The publication includes a brief 
description of the University of 


eontribute to 


logging 


the Penobseot Ex- 
perimental Forest, and the State 
Forest Nursery. Citations of hon- 
orary degrees presented to Hon. 
Douglas McKay, Dwight B. Demer- 
itt, and Louis J. Freedman are in- 
eluded in addition to the remarks 
by Mr. McKay at the University 
Convocation. 

The Forestry Department of the 
University of Maine is to be con- 
gratulated for publishing the inter- 
of the indi- 
viduals who presented papers at 
this meeting. One cannot help but 
gain a greater respect for his pro- 


Maine Forest, 


esting contributions 


fession after studying these papers. 
This publication must be read by 
foresters and students alike who 
are interested in the development 
of forestry education, research, 
management, utilization, and other 
aspects of forestry in the Pine Tree 
State. 
Maurice K. Gopparp 
Pennsylvania State University 
EEE 
Publications of Interest 
A Simple Test of Steros opic Per- 
ception is Technical Paper No. 144 
of the Central States Forest Experi- 
ment Station, Columbus, Ohio. It will 
save instructors and students in photo 
interpretation a lot of potentially lost 
time by making it possible to quickly 
test an individual’s stereo perception 
with no equipment other than the lens 
stereoscope. 
et u n 
Small Engines Service Manual is a 
new publication covering the service 
and repair of some 150 different models 
Factory data 
and approved shop methods are pre- 


of air cooled engines, 
sented in condensed, uniform style for 
quick Available at $2.95 
from Implement and Tractor Publica- 
tions, Ine., Graphie Arts Bldg., Kansas 
City 5, Mo. 


reference. 


* * * 


The June 1954 issue of Photogram- 
metric Engineering (Volume XX Num- 
ber 3) contains a considerable volume 
of material of interest to foresters in- 
eluding a panel discussion of photo 
interpretation, a summary by Douglas 
Kendall of the ways in which aerial 


photography can save money in for- 
estry work, and a detailed history of 
forest photogrammetry and mapping 
by Stephen H. Spurr. Single copies of 
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the issue may be obtained at $1.75 each 
from the American Society of Photo- 


grammetry, 1000 - 11th St. N. W., 
Washington 1, D. C. 
The Shenandoah National Park 


Tourist Survey is a report prepared 
and published by the Virginia Depart- 
ment of Highways based on data ob- 
tained from a tourist survey conducted 
by the State in cooperation with the 
Bureau of Public Roads and the Na- 
tional Park Service at Shenandoah 
National Park, Virginia, 1952. 
Shenandoah National Park was es- 
tablished to preserve an outstanding 
portion of the Blue Ridge Mountains 
of Virginia for use and enjoyment by 
the people. The appeal of the Park 
and its acceptance by the public is 
evidenced by the tremendous growth 
in the number of visitors. Also con- 
tributing to the invreased usage are 
the improvements that have been ef- 
fected in the highway and 
motor transportation, making the Park 


system 


readily accessible to vast numbers of 
people. 

The tourist survey reveals that the 
beneficial effects of park use are not 
confined to the visitor. The attractions 
of the Park, its lure, accessibility and 
use also have an economic value that 
is of particular benefit to the travel 
industry. The reported expenditure 
of some $13,000,000 in Virginia alone 
by visitors to Shenandoah National 
Park in 1953, provides an indication 
of the economie benefits of park travel. 


* * * 


Films available for loan from the 
U. S. Forest Service, Washington or. 
regional offices include: Rainhow Val- 
ley (The Story of a Forest Ranger), 
°8 minute sound film, 1954, 
16-mm Kodachrome, black and white, 
cleared for television. This picture 
portrays the work and responsibilities 
of a U.S.F.S. forest illus- 
trates the activities in which he en- 
gages, and shows the multiple benefits 


released 


ranger, 


of the national forests. Horse Sense, 
is a training film for service emplovees 
whose work puts them in the saddle. 
Safe proper care of 
horses are stressed. This film won the 
award of merit in the 1954 safety film 
contest of the National Safety Coun- 
cil. It is a film, in 
16-mm for tele- 


vision, 


handling and 


23-minute sound 
Kodachrome, cleared 


For purchase information, write to 
the U. S. Dept. of Agriculture, Mo- 
tion Picture Service, Washington 25, 


D.C. 
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Eastern White Pine. By H.S. Betts. 8 pp. 
U. S. Forest Serv., Washington 25, 
D. C. rev. 1954. American Woods. 5 
cents (Govt. print. off.) 

An Introduction to Trees. (‘*A book for 
beginners’’) By John Kieran. 77 pp. 
Illus. Hanover House, New York. 1954. 
$2.95. 

Lookout Wife. By J. . 
Random House, New 
$3.50. 

Mid-Century Alaska. 155 pp. Illus. U. S. 
Dept. of the Interior, Washington 25, 
D. C. 1954. 75 cents (Govt. print. off. 

The New Tree Experts Manual, 2d ed. By 
R. R. Fenska. 238 pp. Hlus. De la Mare 


Beaty. 311 pp. 
York 22. 1953. 


Co., New York. 1954. $5.00. 

Western White Pine. 6 pp. U. S. Forest 
Serv., Washington Db. C. rev. 1954 
American Woods. 5 cents (Govt. print 
off.) 

Forest Products 

Gum Flow and Pitch-Soak in Virginia 

Pine Following Fusarium Inoculation. 
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Prope rties of 


Effect 
Coastal 


Burning and Gra: ing 
on Chemical 


Plain Forest Soils. By R. F. Suman 
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Testing Timber for Moisture Content 
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Use of Home-Grown Timber in Wood 
Turning and Related Trades in Scot 
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Low-cost spraying with Esteron 245 
is effective all months of the year 


Basal bark treatment with Fsteron® 245 kills oak, maple and 
other unwanted hardwoods which compete with high-value 
timber species. Young conifers mature in a shorter time after 
the control of over-topping hardwoods. Spraying the basal 
15 inches of brush stems or tree trunks makes it easy to put 
the killing power where you want it. Frilling—treating a ring 
of axe cuts in the bark—is economical on hardwoods 8 inches 
or over in diameter. 


Esteron 245 is Dow’s powerful, low-volatility 2,4,5-T ester 
brush killer. It has shown great success when used either as 


Ay > release or preplanting treatment to clean out undesirable hard- 
ca bby ye “BE Sera woods to speed the growth of seedling conifers. We invite 
. }- pea Seg NF CoM M «inquiries from state and federal foresters, lumber companies, 
CSTR A pulp and paper companies and tree farmers. Dow sales and 


ws ; . i 
technical men are available for consultation and assistance. 


YOUNG CONIFERS make more rapid growth when competition from faster-growing ae ; . 7 : . ° . ° . 
hardwoods is removed. Esteron 245 gives positive control of weed trees, as shown, and THE DOW CHEMICAL COMPANY, Agricultural Chemical Sales 
effects low-cost pine release. The terminal growth has more than doubled since this 


area was released Department, Midland, Michigan. 


you can depend on DOW AGRICULTURAL CHEMICALS 











S78 


F. M. Meade, Seecretary-Treasurer 
237 Buchanan Street, 
Fayetteville, Ark. 

C. L. 
Box 


Clymer, Membership Chairman 
474, Antlers, Okla. 
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Chairman for 
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St., N.W., Albuquerque, N. Mex. 
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3072 N. Fair Oaks Avenue, Altadena, 
Calif. 

Russell A. Ireland, Secretary-Treasurer 
167 E. Bonita Avenue, San Dimas, 
Calif. 

Ralph M. 
Chairman 
3072 N. Fair Oaks Avenue, Altadena, 
Calif. 


Chapters: None 


Van Wagner, Membership 


Upper Mississippi Valley Section 
11-1-52 


Arthur E. Schneider, Chairman 
School of Forestry, University Farm, 
St. Paul, Minn. 

E. J. George, Vice Chairman 
Northern Great Plains Field Station, 
Mandan, North Dakota 

Eugene I. Roe, Secretary-Treasurer 
Lake States Forest Experiment Sta- 
tion, Grand Rapids, Minn. 

J. Donald Meyers, Membership Chairman 
Minnesota Forest Service, Willow 
River, Minn. 








SHORT LOG BOLTER 





Ricker Series 1000 


\ modern self-contained 
for the purpose of salvaging 


slabs and edgings. 


“Built By Lumbermen For Lumbermen” 


DIMENSION 


mill. Developed 


small logs, 


r 






Cruise 


&. 


furKin [T 
Pocket | 
Stick 


Easy to Use... Convenient to Carry 


Has all scales essential for cruising, yet is light in 
weight and only 71/2 inches long folded. 

Can be used to measure: 

(1) diameter at points out of reach; 

(2) both merchantable and total heights; 

{3) diameter at breast height; 
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(4) diameter of logs for scaling; 
MILL EQUIPMENT Co. (5) all dimensions required for tree volume tables. 


Deansboro, New York 
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/ BUY Juranin 
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TAPES @ RULES @ PRECISION TOOLS Z 
FROM YOUR SUPPLY HOUSE 
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lowa 

. Lake Superior 

. North Dakota 

. Northwest Minnesota 
. Southern Minnesota 


Chapters: 


or mm CO DD ee 


Washington Section 
5-25-54 
E. A. Hanson, Chairman 
U. S. Forest Service, Washington 25, 
D. C. 
G. S. Kephart, Vice Chairman 
Indian Service, U. S. Department of 
Interior, Washington 25, D. C. 
R. B. Moore, Secretary-Treasurer 


National Park Service, Washington 
25, D. C. 
Wesley K. Sasaki, Membership Chair 
man 


Resources and Civil Works Division, 
Bureau of the Budget, Washington 
25, D. C. 

Chapters: None 


Wisconsin-Michigan Section 
3-1-54 
Robert E. Schmeling, Chairman 
Mead Corporation, Escanaba, Mich. 
P. R. Flink, Secretary-Treasurer 
Box 426, Iron Mountain, Mich. 
P, R. Flink, Membership Chairman 
30x 426, Iron Mountain, Mich. 


Chapters: 1. Hiawatha 
2. Madison 
3. Milwaukee 
4. Northeastern Wisconsin 


RRB 


State of Washington 
Department of Conservation and 
Development 


September 10, 1951. 
Editorial Staff 
JOURNAL OF FORESTRY 
Gentlemen : 

The September issue of the JouRNAL 
oF Forestry is excellent. Congratu- 
lations on a job well done. The infor- 
mation contained is timely and very 
much needed by progressive forest land 
managers. As more and more of our 
lands are restocked by planting or 
seeding, genetics play an increasingly 
important part in long range plans de- 
signed to improve timber quality and 
increase timber growth. 

The issue should be of interest to all 
foresters, while it focuses attention on 
a comparatively new field of manage- 
ment activities in the United States. I, 
for one, certainly appreciate the infor- 
mation presented in the issue and plan 
to incorporate the data in our man- 
agement planning. 

Yours very truly, 
L. T. WEBSTER 
Supervisor of Forestry 
DonaLp R. Hopkins 
Asst. Supervisor-Management 
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Our Society 
does not claim 
any corner on 
ideas or actions 
leading to the 
progress of for- 
estry in America. 
Although one ot 
the Society objec- 
tives since we or- 
ganized in 1900 
has been “to pro- 
mote the science, practice, and stand 
ards of forestry in America,” we should 
any efforts 

any other 


welcome and 
made along that 
group or agency. 

It is timely, therefore, to recognize 
and commend the recent action taken 
by the American Forestry Association 
in its formulation and adoption of a 
detailed program for American for- 
estry. That Association was organized 
in 1875, and through the years has 
continued to bring to the attention of 
the public information on conserva- 
tion of forests, through its monthly 
magazine American Forests and 


encourage 
line by 


OW: 








"GRIGHTER MARKS 
LAST LONGER ! 7 


... and 4 Quarts cost 
less than 1 Gallon 
THE NELSON WAY 


Today, only one year after Nelson first introduced its 
revolutionary new paint—can—gun combination for 
marking trees, the paint has been further improved, and 
with volume from all over the world continuing to swell, 
the price has once more been reduced! 

Today, using Nelson paint packed in quarts and marking 
trees the Nelson way costs less than the cheapest paint 
you can buy by the gallon, because— 


1. YOU USE LESS PAINT 


Nelson's new tree marking paint stays on the surface 
You get more and brighter marks per gallon. 


2. YOUR MARKS ENDURE 


With the new Nelson marking paint, trees stay marked 
for years. (Ideal for Boundary Marking) 


3. YOU SAVE TIME 


No stirring, straining or transferring of paint. The 
NEL-SPOT gun using Nelson paint is always ready for 
use with no preparation of any kind. 


Prove it!—For new lower prices, details, write Dept. JF-14 


879 


through periodic forestry congresses, 
the fourth and most recent of which 
was held in Washington, D. C., in 
October 1953. 

As might be expected, several mem 
bers of our Society serve the American 
Forestry Association as officers and on 
the Board of Directors, of which I 
happen to be a member. The annual 


meetings of this Association have 
brought nontechnical discussions of 


forestry matters into many parts of 
the United States, the most recent 
meeting having been held in Portland, 
Oregon, in early September. It was 
my good fortune to have had the 
opportunity of attending this meeting 
where L was favorably impressed with 
the program and the educational field 
tours arranged by the local committee. 

Let me urge each of our members to 
obtain and study a copy of the AF'A’s 
program for American forestry, which 
is available from the Association head 
quarters in Washington, D. C. This 
program has received the overwhelm 
ing endorsement of the Association's 
membership, now totaling around 25, 
000. 

The Association’s program ineludes 
three goals for natura! forest policy: 


a" 


\ 
















1234 Prospect Ave. 
Iron Mountain, Mich 
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THE LOWTHER 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 
are properly planted for maximum 
survival in any soil because they have 
been given the right start. 

Three distinct models available to 
cover all soil conditions and terrain. 


For details, write: 


THE HARRY A. LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 
By The Makers Of The Famous 


Lowther C-Saw 





For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY INC. 


Baldwin, Georgia 











SILVA COMPASS 


Simpler — More Accurate 









Recommended by foresters for cruis- 


taster, positive. “%, 
s. Write for ~ ‘ 
SILVA, INC., Dept. J, LaPorte, ind. ge 


ee 


RANGER 
MODEL 








Infringers and 
imitators warned 


3 Patents. Best 
material, Sold by 
the thousands 
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THE RENOWNED 
CHARLES H. RICH 
“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 











neva R hele WOOLRICH. PA 

















(1) to meet the essentials of forest 
protection, (2) to improve the national 
timber crop in volume and quality to 
wipe out all 


reserve, and 


sufficient to 
build up a 
obtain the maximum of eco- 
services from our 
forests by realistic application of the 
their 


a degree 
deficits 
(3) to 
nome 


and social 


principles of multiple use in 
management 
none 


can quarrel with 


How they can best be 


Certainly, 
these goals. 
attained leaves room for differences of 
opinion, but this is the American way 
of arriving at a goal. Although some 
may not agree on all the details, to me 
it seems worthwhile to study this pro 
yvram and to help promote it to the ex 
tent that it Society 
policies and objectives. 

The 


five major headings: (1) 


conforms with 


into 
land 


has been divided 
forest 


program 


ownership, (2) forest manage 


ment, (3) multiple use policies, (4) 


education and assistance to forest 


owners, and (5) forest research and 


surveys. Eaeh of these topies is dis 
cussed briefly and specifie recommenda- 
tions are made as to how best to reach 
the various goals, 
Personally, T think 


{FA for its vision and labor, 


we should com 
mend the 
which have resulted in the forward- 
and we should wish 
it well in efforts to 


forests and thus all 


looking program ; 


these benetit 
America’s Ameri- 


cans. 


EP Semaeore 





Sound Sec 


JOURNAL OF FORESTRY 


Columbia River and Puget 
Sound Sections Host to 
A.F.A., 


The Columbia River and Puget 
Sound Sections were hosts to members 
ot the American Forestry Association 
at a joint section meeting held at Port- 
land’s Multnomah Hotel on September 
Sth. Total 206. The 
A.F.A. were members attending that 
Association’s 79th annual meeting, be- 


attendance was 


ing held for the first time west of the 
Mississippi River. 

The meeting was jointly toastmas- 
tered by Lloyd Hayes and Don Hop- 
kins, chairman of the Columbia River 
and Puget Sound Sections respectively. 
The growth in employment of profes 
sional foresters and in Society member- 
ship in the Northwest were outlined. 
The two sections now contain 15 per 
cent of the entire S.A.F. membership. 

S.A.F. Council members presented 
Herbert Stone, 
Stanley Fontanna, and Vice-President 
De Witt Nelson. 


were tormer 


were Ed Heacox, J. 


Introdue 
S.A.F. 


President Clyde Martin and the cur 


“Swede” 
tions made of 
rent president of the American For 
estry Association, Don P. Johnston. 

President E. L. 
ing of his early work in the west for a 
lumber Eastern 
planting of the Hebo Burn and of sur 


Demmon, after tell 


company im Oregon, 


veving im the Wallowa Forest, told of 
current efforts to increase S.A.F. mem 
he spoke of the 


bership; progress to 


a * 


tion of the Ameriean 


NEWLY ELECTED OFFICERS of the Puget Society ot 

Foresters lay plans for the coming year. Left to righ’: Chairman Donaid R. Hop 
kins, Washington State Division of Forestry; Vice chairman Donglas C. Welch, 
Puget Sound Plywood Co.; and Seeretary-treasurer Royce Cornelius, Weyerhaeuser 
Timber Co. Retiring Section ehairman Edwin C. Loners, U. S. Forest Serviee. 


Puget Sound Section 


Hopkins of 


Also active in the 


chairman is C. J, 


are two chapters. 
Peninsula 
Southwest Chapter is Elmer W. Shaw, U. 


North Olympie chapter 


Plywood Corporation. Chairman of the 


S. Forest Service. 











McCULLOCH 
CHAIN SAWS 


COST LESS TO BUY! 
COST LESS TO MAINTAIN! 


McCulloch chain saws are 
used throughout the world 
for high-speed woodcutting 

at low cost. Four different models, 
each with a choice of blade lengths, 
are available for use in any 

kind or size of timber. 





Costs so little, cuts so fast, 
handles so easily it can pay } 
for itself in a few weeks. | 
Weighs 20 Ib. } 





$195.00* 


Kes 
é 


\ 
Ne | 

\ f 
model 


{ 


Low priced and light in 
weight, yet it easily cuts 
timber three feet thick. 
Weighs 30 Ib. 






$279.50* 





Extra-power one-man saw for 
fast-cutting in big timber. 
Light in weight, 

easy to operate. 
































’ A " / Most powerful saw in the McCulloch line. t 
\ P Cuts fast through any size or kind of timber. ‘ Prices start at $450.00* 
WORLD'S LARGEST BUILDER OF POWER CHAIN SAWS He) McCULLOCH 
y MOTORS CORP. 


























Nationwide Sales and Service. 
ay LOS ANGELES 45, CALIFORNIA 








by? 









Palm Frond 





wow 70 
PRUNE 








SHADE 
TREES 


DON'T BREAH YOUR NECK f 
PREVENT ACCIDENTS /° 


Prune the Tallest Tree While 
Standing Safely on the Ground 
CUT LABOR COSTS “te $0% 

DOUBLE PRODUCTION / With tne 


New. Amazin 7 
ALOMINM come Some te. 
Trimming. Frat AEA. Shaking Poles. 





Combine sections of Poles to make 
Poles up to 90 ft. tall. Weighs | Ib. per 
5 ft. 70c per 
No breakage. No splinters. 
Lasts forever. Send for FREE 


UTULAACATALOG ¢ FREE BOOKLET 


93.9: @Qe a9 3 corr 


Los Angeles 13. Calif. - 


ft. Attachments extra. 


S. Los Angeles St. 
MA. 6-9397 














REFORESTATOR 


Mechanical Tree Planter 





eed - 
L. W. MERIAM CO. 


Elsie, Michigan 








COMPLETE INVENTORY 
CRUISING SCALE 





Hypsometer 
Biltmore 


CARI 


Scale 
Rigid When Open 
Flexible 6-foot Steel Tape 


Ww. 





$3.00 EACH 


Handy Chrome-plated Case 134” Dia. 
IMMEDIATE DELIVERY 


GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 











TRESPASSING 


needs 





CRUISER TAGS, 
fleations Write 


BAKED ENAMEL 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS — NO 





& FIRE WARNING SIGNS — 


for 


etc 


ete.. made to your speci 
quotations on all your sign 


A. L. LIND COMPANY 
1036 Thomas Ave. Se 


— Minneapolis |, 





Minnesct) ——- 


ward printing the Foresters Manual 
and the report on forestry research. 
Congressman Harris Ellsworth of 
Roseburg, Oregon, gave the principal 
address of the evening on “The Role 
of Forestry in the Pacifie Northwest.” 
ArtHur W. HoLMEs 
Secretary-Treasurer, 
Portland Chapter. 


BRE 


New England Section 
Meeting 


The summer field meeting of the 
New England Section was held in New 


Hampshire September 16 and 17. The 
theme of the meeting was “Private 
Forestry in Action.” 

On Thursday, September 16, the 


foresters inspected five separate wood- 
lots in the vicinity of Lake Winnipe- 
sauke. That evening, there was a bar- 
beque at Winnipesauke Yacht Club. 
The members were welcomed by 
tram Husch, chairman of the Granite 
State Chapter. Door prizes were pre- 
sented by Robert S. Monahan. There 
was discussion of Section business by 
William P. House, chairman, and a re- 
port on national Society business by 
Ilenry Clepper, executive secretary. A 
summary of the day’s excursion was 
given by Dr. Hugh Raup of Harvard 
Forest. 

On Friday, September 17, a visit was 
made to the Storer Forest at Strafford 
where T. L. Storer, manager of the 
1,000-aere traet, was host to the mem- 
hers at a pienie luncheon at Willy 
Pond. Donald R. Poppema, resident 
forester of the Storer property, led the 
party on a field trip to various planta- 
tions and thinning operations. 

By action of the Executive Commit- 
tee of the Section, the Council of the 
Society was invited to hold the Soci- 
ety’s annual meeting in Boston in 1957, 
jointly with the Canadian Institute of 
Forestry. 


3er- 
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Membership Applications 
and Advancements 


Proposals for admission, advancement, and 
reinstatement received in the Society office dur- 
ing the month of September are listed below 

Action on the eligibility of those proposed 
for membership as listed below will be taken 
by the Council as of December 1, 1954. Com- 
munications from voting members regarding 
the membership eligibility of these persons 
should be received in the Society office prior to 
that date 


Allegheny Section 
Student Grade 
UNIVERSITY OF WRsST VIRGINIA 
Hartman, D. W Wilson, GN 
Phares, R. EF Wimer, J. W. 
Weller, D. G 


Students Bligible 


JOURNAL OF FORESTRY 


Junior Grade 
Zurbuch, P. E., 2121 Main Street, 
W. Va.; W. Va. Univ., B.S.F 


Eligible for Automatic 


ee 
195: 


Students Fool 


PENNSYLVANIA STATE UNIVERSITY 
Eyster, R. E Miller, W. F. 
Fox, J. F Reynolds, T. A 
Frank, R. M Sorokach, M. R 
Koejancic, E. F. Vogel, V. R 


West VIRGINIA UNIVERSITY 
J J 


Angatti, J. Swatzyna, 
Ruckel, J. M. 
Appalachian Section 
Junior Grade 
Bishop, R. Q., Consulting Forester, Bishop 
ros., Florence, S. C.; N. C. State, B.S.F 
1949. 


Students Eligible for Automatic Advancement 
DvuKE UNIVERSITY 
Bilan, M. V 
Affiliate Grade 
Porter, M. G., Forestry Aide, 
Franklin, Va.; Fa 
1953. 


Camp Mfg. Co.., 
S (Forestry) 


Central Rocky Mountain Section 
Student Grade 
Cotorapo A & M 


Chappelle, D. FE. 
Students Eligible for Automatic Advancement 


Cotorapo A & M COLLEGE 
Zipse, R. E. 


Central States 


Junior Grade 


COLLEGE 


Munger, R. J., Farm Forester, Ohio Div. of 
Forestry, Dover, Ohio; Iowa State, B.S.F., 
1948. Reinstatement. 


Students Eligihle for Automatic Advancement 


PurpDvUrE UNIVERSITY 
Carlson, W. D. Rhoda, C. F 
Member Grade 


Berry, F. W., Wood Tech., Brunswick, Balke 
& Collender, Muskegon, Mich. (Junior, 
1946). 

Frescoln, J. W., 1138% S. Roosevelt Ave 
Piqua, Ohio. (Junior, 1947). 

Philbrick, A. R.. Dist. Forester, Ogemaw State 
Forest, West Branch, Mich. (Junior, 1947.) 

Schaap, G. M., 1321 W. Holmes Rd., Lansing 
Mich. (Junior, 1947). 

Walker, F. R., 1007 Douglas Ave. Flgin 
Tilinois. (Junior 46R50) 

Affiliate Grade 

B'ack. J. F.. Ranger, Ohio Div. of Forestry 

Friendship, Ohio 


Columbia River Section 
Junior Grade 


Gartman, J. L., Asst. Forester, Elk L m Co. 
—e Ore.; State Univ. of N. Y., B.S.F., 
194 


Seudente Eligible for Automatic Advancement 


OREGON STATE . RGB 
Armstrong, L. G. 
Afiliate ee 
Moltke, R. I.. Logging Supt., Pilot Rock Lbr. 
Co., Pilot Rock, Ore. 


Gulf States Section 


Junior Grade 
Students Eligible for Automatic Advancement 


LOUISIANA STATE UNIVERSITY 


Lee, B. 
Affiliate Grade 
Day, C. C., Part Owner & Mgr., The Day Co.. 
Columbus, Miss. 
James, y.. Forester, A. J. Hodges Inds 
Inc., Many, La. 


Martin, N. K., Forester, Roy O. Martin Lhr 
Co., Alexandria, La. 


Inland Empire Section 


Junior Grade 
Forestry Spec., U.S.D.A., Mos 
Univ. of Idaho, B.S.F., 1941. 


New England Section 


Junior Grade 
for Automatic Advancement 


Carlson, M. R., 
cow, Idaho; 


UNIVERSITY OF MAINB 
Sabotis, C. J Thomas, C. S 
Simm, B. K Yates, H. O. 
New York Section 
Junior Grade 


Terrell, E. G., Forester, N. Y. State Cons 
Dept., Catskill, N. Y.; State Univ. of N. Y., 
B.S.F., 1950. 


Students Eligle for Automatic Advancement 
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STATE UNIVERSITY OF NEW YORK 


McKenzie, T. A. Tremper, E. O 

Schultz, R. J. Valantine, M. F. 
Member Grade 

Rankin, D. G., Supt., N. Y. Cons. Dept., 


Albany, N. Y.; 
1923 


State Univ. of N. Y., B.S.F 


Reinstatement. 


Ozark Section 


Junior Grade 


Students Eligible for Automatic Advancement 


UNIVERSITY OF MISSOURI 


Ryker, R. A. 
Affiliate Crade 
Roberds, R. C., Supv. Forestry Aide, U.S.F.S., 
Waldron, Ark. 
Swiger, D. E., Forestry Aide, U.S.F.S., Hot 
Springs, Ark. 


Puget Sound Section 


Junior Grade 

Swartzlender, R. D., Forest 

Olympia, Washington; Ore 
1948 

Students Eligible for 


Eng § 
State, B 
Automatic Advancement 


or WASHINGTON 
Olson, O. E 


UNIVERSITY 
Anderson, H. W 
Fredriksen, R. L. 


Southeastern Section 

Junior Grade 
Tbr. Cruiser, International 
Augustine, Fla.; Univ. of 
1952. 


Forest Tech., 


George a L 
Paper Co.. St 
Fla., B.S.F 


Haas, C. W International Paper 


Co.. Ponce de Leon, Fla.; Penn. State 
B.S.F., 1940. 

Howard, E. R., Dist. Forester, Fla. Forest 
Service, Panama City, Fla Univ. of Fla., 
B.S.F., 1949. Reinstatement 

Liddon, M. E., Tree Surgeon, Univ. of Fla., 
Gainesville, Fla.; Univ. of Fla., B.S.F., 
1952 

Morris, G. S., Forester, Buckeye Cellulose 
Corp., Perry, Fla.; L.8.U B.S.F., 1951; 
M.F., 1952. Reinstatement 

Phillips, L. L., Megr., Soperton Gum Market, 
Soperton, Ga.: Univ. of Ga. B.S.F., 1949 

Ryder, J. D., Forester, Union Bag & Paper 
Co., Pooler, Ga.: Univ. of Ga., B.S.F 
1951. Reinstatement 

Waters, W. V., Consulting Forester, Mt. Ver 
non, Ga.; Univ. of Ga., B.S.F., 1938. Re 
instatement 


Students Eligible for Automatic Adrancement 
POLYTECHNIC INSTITUTE 


Thomas, L. W 


ALABAMA 
Crutcher, R. P 
Meadows, J. C 


UNIVERSITY OF GEORGIA 

Altobeilis, A. T Mudick, N 
Atchison. F. D Stanford, J. M 

George, W. C Teate, J. L 
Hicks, J. R Thompson, J. E 
Holston, G. W Thompson, L. O 

Jones, L Wynn. G. F 
Member Grade 
Wootland ¢ 


Sands N E.., onservationist 


U.S.D.A Waycross Ga Univ of Ga 
B.S.F 1934 Reinstatement 
Affiliate Grade 

Coker. W. H Dist. Forester, State of Ala 


Dadeville, Ala 


Southern California Section 
Junior Grade 


Grace, H. D.. Fire Control Officer, U.S.F.S 
Duarte, Calif Utah State Agri B.S.F 


1941 Reinstatement 


Southwestern Section 
Junior Grade 
Eden, J. M., Chief Ranger, Nat'l 
ice, Carlsbad, N. Mex. (Affiliate 


Park Serv 
1948) 


Upper Mississippi Valley Section 
Student Grade 
Towa STATE COLLEGE 
Andreas, L. G Johnson, V. A 
Gruening, W. E. Lindquist. L. A 


Jack, L. E. Sweitzer, G. A 
Junior Grade 
Anderson, S H Ext Forester, Univ of 
Minn., Bemidji, Minn.; Univ of Minn 
B.S.F., 1949 


Students Eligible for Automatic Advancement 


Iowa STATE COLLEGE 
Schmidt, V. N 


UNIVERSITY OF MINNESOTA 
Engelbretson, K. E. 
Member Grade 


Meyer, J. D., Ferester, Minn. Forest Service, 
Willow River, Minn.; Univ. of Minn., 
B.S.F., 1949; M.F., 1951. (Junior, 1950) 


Connelly, J. P. 
East, C. H. 
Johnson, J A 
Milanowski, N. V. 


Associate Grade 
Schreiner, K M., Habitat Dev. Leader, State 
Game & Fish Dept., Bismarck, N. Dak 
Parsons College, B.S., (Biology) 1950; 
Iowa State, M.S., (Wildlife Mgmt.), 1951 


Wisconsin-Michigan Section 


Junior Grade 


Hause, R. H., Dist. Forester, Wm. Bonifas 
Lbr. Co., Pickford, Mich.; Univ. of Mich., 
B.S.F., 1947. 

McCraney, R. E., Dist. Forester. Wm. Bonifas 
Lbr. Co., Newberry, Mich.; Univ. of Mich., 


B.S.F., 1943. 


Students’ Eligible for Automatic Advancement 


MICHIGAN STATE COLLEGE 
Reynolds, E. J. 
Strobel, H. F. 


Vorselen, A. L. 


¥ 


UNIVERSITY OF MICHIGAN 

Cody, J. B Kelly, M. J 

Dalton, C. B Montgomery, W. J 

Joye, H. E. Patterson, R. L 
Affiliate (Grade 

Forester, Nekoosa-Edwards Paper 
Co Houghton, Mich.; Mich. College of 
Mining & Tech., B.S., (Forestry), 1952 

Hein, ©. E. H., Forester, Calumet & Hecla, 
Ine., Calumet, Mich.; Mich. College of Min 
ing & Tech., B.S., (Forestry), 1953 

Penberthy, R. J., Foreman, Osmose Wood 
Preserving, Co., Houghton, Mich.; Mich 


Baer, W. J., 


College of Mining & Tech., B.S., (Forestry), 
1953. 
Poreign 
Corresponding Grade 
Petriceks, J In Charge of Tech. Office 
Venezuelan Forest Service, Caracas Ven 
ezuela 
Wiger, E., Grue Finnskog, Norway. 
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FOB CLINTON, MiCH 
QUICK STARTING CLINTON GASOLINE ENGINES 


New 9 hp. 
Model 2500 




















New 6 hp. 
Medel 1600 


CLINTON MACHINE 














Dept. 5-B Chainsaw Division, Clinton, Michigan 


Engine Division, Maquoketa, lowa 


Over 2,500,000 Clinton Gasoline Engines Now 
in Use Throughout The World 


1 a Oy CHAINSAWS 


Your CLINTON dealer will furnish the saw and the fuel 


STAND 






thd A Apt P< 


LINTON 





y 


Has the big chainsaw features: A full \ 
weight tool—not a toy. Special dia- ' 
phragm fuel pump! You cut from 
B any position. New on-off switch for 
complete power control. Safety- 
sight guide! Belt drive! Split sec- 
ond swivel! A complete family of 
Clinton Chainsaws for you to choose 
from. Clinton Engine Repbacement 
Plan lets you change power units for 
only $70.00. Service everywhere. 
Mail for giant 3-color folder. See 
your Clinton Dealer for free tryout, 


1 to 9 horsepower! 14 models 
to choose from including the 
new 19 pound, 4 cycle engine. 
Powerful! Low-Cost! Over 
4000 Clinton Service Centers 


nationwide. 
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Forestry News 


of the association’s annual conventions 
is the Distinguished 


Service Awards to persons whose work 


presentation of 


in various aspects of the field of con 
servation warrant national recognition 
Presentation of 
these awards was made by Robert N. 
Hoskins, 
mittee, and industrial 
Seaboard Air 


five honored = in 


and commendation, 
chairman of the Awards Com- 
forester of the 
Railroad. Of the 
1954, 
prominent professional foresters, F. P. 
Keen and S. T. 
this year’s honors are as follows: 
General Olaus Johan 
Murie, of Moose, Wyo., president ot 
the Wilderness Society, biologist, an- 
Dr. Murie’s 
many contributions are widely appre- 


Line 
men two are 


Dana. Recipients of 


Nervice: Dr. 


thor, artist, and ecologist. 


S. T. DANA 


eiated among conservationists. . P. KEEN AND R. N. HOSKINS 


Public Frederick Paul 
Keen, forest entomologist for the Cali 


Servants: 

A.F.A. Distinguished Service 

Awards to F. P. Keen 

and §. T. Dana 
The American 

held its 79th 

Portland, Ore., 


Champion Paper and Fibre Co., “one 
of the 
long, patient, unrelenting interest and 


fornia Forest and Range Experiment 
Station, U. S. Forest Service, Berkeley, 
Assoviation a “whose accomplish 


pioneer industrialists whose 


Forestry an sterling ne: é ‘ > 
: = . pain participation in better forest manage- 
annual convention in ments in the field of forest entomology 


B é : ment have helped to lay the founda 
have won him the plaudits of the whole 


tion upon which industrial forestry has 


in September. \ large 


and enthusiastic membership in attend 
ance at this first meeting of the assoei 
Pa-ifie Northwest heard 
distinguished leaders and _ be- 


ation in the 
talks by 
came acquainted with the resources and 


forestry progress of this great region. 


forestry profession.” 

Business and Industry: Reuben 
Buck Sr., of Flat Rock, 
N. C., chairman of the board of the 


Robertson, 


attained its present stature.” 

Publi Palmer Hoyt, 
publisher of the Denver Post, widely 
known and 


Information: 


articulate “champion of 
the Ameri an people in the control and 


A Correction 
In the September issue of the Jour ; 
NAL (page 679) it was erroneously re- Dr. Samuel Prask Dana, 
ported that Ralph W. Hayes retired 0! Ann Arbor, Mich., “one of the fore- 
par on the most foresters of our time, a statesman 
As reported in the field of resources, the creator of 
elsewhere in this issue, the Puget Sound School of Natural Re- 


Fellow in the Society of 


A considerable S.A.F. 
President E. L. 
Vice President “Swede” 


number of management of resources.” 


members, including F’ducation: 


Demmon and 


Nelson, 


ticipated in the program. 


were in attendance and 


September 1 as director of 
School of Forestry at Louisiana State 
University. Actually, Professor 
resigned the directorship, but retains 


Haves Michigan's 
Sections of the 


S.A.F. were hosts to the association at 


and Columbia River 


sources, a 


his professorship and will continue as American Foresters, pioneering editor 
a dinner meeting. a member of the faculty carrying on of the JourRNAL oF Forestry, and a 


An increasingly prominent feature — teaching and research. lecturer.” 
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THE STORY OF TREE FARMING 


One of a series of advertisements appearing in several national magazines in the 
interest of better public understanding of tree farming and the forest products industry. 
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BAND-TAILED PIGEONS #m mature Douglas fir, left as a natural seed source on a tree farm. The cones open in the fall 
and their seeds scatter by wind over nearby land, harvested by orea selection to give growing room for the new tree crop. 


a promise of wood for the future by tree farming... 


For centuries, wood has been the basic 
home-building material. Its beauty and 
natural warmth still makes it the choice 
of millions for today’s modern designs. 


Ken 


The vast amount of wood used today for building materials and cellulose 
products can be replaced by growing and harvesting timber in continu- 
ous crops. Progress made on privately owned tree farms proves that 
America’s forests can be both used and perpetuated. Millions of acres of 
timberland, which have supplied wood for use in the past, are again 
in full production . . . growing new crops of trees for future needs. 

Timber is a renewable resource, since trees can reproduce themselves. 
Modern tree farming practices encourage natural reproduction and maxi- 
mum use of forest soil. These practices are based on the growth habits of 
major species. They provide for natural reseeding of harvested areas and 
protection of timber against damage from fire, insects and disease. Tree 
farms are planned to grow the maximum amount of wood per acre. 

More than 5,100 tree farmers operate about 30 million acres of timber- 
land on a perpetual yield basis. All forestlands owned by Weyerhaeuser 
Timber Company are managed as certified tree farms. Write us at Box A, 
Tacoma, Washington for your free copy of our interesting and colorful 
booklet, Tree Farming in the Pacific Northwest. 
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Weyerhaeuser Timber Gompany 
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Paul Dunn to Join 
St. Regis Paper Co. 


Paul M. Dunn, dean of the School 
of Forestry, Oregon State College, has 
accepted the position of technical di- 
rector with the St. Regis Paper Co. 
with headquarters in New York City. 
He will manage the company’s techni- 
cal forestry program involving some 
2 million acres of land and will also 
direct its college scholarship and oth- 
er forest education projects. 

State 
have marked many milestones of prog- 


Dunn’s 12 years at Oregon 


ress at the school. His resignation be- 
comes effective January 1. 


Forest Science Journal to 
be Published in 1955 
Forest 
journal of research in forestry, is 
scheduled to appear early in 1955. It 
will be launched under the direction of 
an editorial board of three. Stephen 
H. Spurr, School of Natural Resources, 
University of Michigan, Ann Arbor, 
Mich. is chairman of the board. The 
L. Harper, 
of the 
Henry 


Science, a new quarterly 


other two members are V. 


assistant chief (for research) 


U.S. Forest Service, and 


Clepper of the Society of American 
Foresters, both of Washington, D. C. 

Financial aid necessary to start the 
journal and underwrite its cost for the 
first three years will be provided from 
private sources. The three initial co- 
operating agencies — University of 
Michigan, U. S. Forest Service, and 
Society of American Foresters—expect 
to receive the support of additional co- 
operators, especially among the col- 
leges and universities. 

The participation of the Society will 
not involve financial outlay, but will 
consist initially of soliciting subserip- 
tions and maintaining a mailing list of 
subseribers. The subscription price will 
probably be $6 annually. 

For a more detailed report on this 
project, readers are referred to the 
JOURNAL OF ForESTRY August 
1954, page 624. Inquiries about Forest 
Dr. 


for 
Science should be directed to 
Spurr, editorial chairman. 


Emanuel Fritz Aids 
History Foundation 


Emanuel Fritz, consulting forester 
of the California Redwood Association, 
has been named to the national advis- 
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ory board of the American Forest His- 
tory Foundation. 

The foundation, which has head- 
quarters in St. Paul, Minn., gathers 
files, records, and documents concern- 
ing the American lumber industry and 
the forestry profession. Fritz, who un- 
til recently was professor of forestry 
at the University of California, will 
act on behalf of the foundation in lo- 
eating historical records of the lumber 
industry which will make its long and 
important impact on American life and 
industry available to the public. 

California records are to be placed 
in the Baneroft Library of the Uni- 
versity of California at Berkeley. 


Aldo Leopold Memorial 
Dedicated 


The late Aldo Leopold was honored 
September 13 when the U. S. Forest 
Service and The Wilderness Society 
joined in dedicating the Aldo Leopold 
Memorial at a roadside site on Route 
260 between Silver City and Glenwood, 
N. M. The scene was at a point look- 
ing toward the Mogollon Mountain 
range in the vast Gila Wilderness Area 
which Leopold helped to establish 30 


years ago. The Gila Wilderness, com- 
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PRACTICAL - ECONOMICAL - EFFICIENT 


LITTLE BEAVER .... The Machine Designed 
Especially For Tree Girdling 


$179.95 each — FOB Jackson, Miss. 
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Tree Diameter Tapes 
log Scaling Rules o 
Tree Marking Paint 


F ORESTRY Suppers, Inc. Cre Si 
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Compasses 


Jackson, Miss. 


— SENSATIONAL — 
NEW MECHANICAL TREE GIRDLER 


CUTS LABOR COSTS UP TO 50% 


JOIN THE THOUSANDS WHO DEPEND UPON 
US FOR THEIR EVERY FORESTRY NEED 


Increment Borers e 


STOCKS 


Snake Bite Kits 
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prising more than half a million acres, 
is a part of the Gila National Forest 
in southwestern New Mexico and was 
the first such area established on a 
national forest. 

Leopold, who died of a heart attack 
on April 21, 1948, while fighting a 
grass fire near his summer home at 
Baraboo, Wis., spent a lifetime in the 
cause of conservation and was a Fel- 
low of the S.A.F. A Yale-trained for- 
ester, he served during his early career 
in the Forest Service in the Southwest. 
Later he became professor of wildlife 
management at the University of Wis- 
econsin. His books and teachings in 
game management, ecology, and land 
use exerted a wide influence and to- 
day are regarded as pioneering. His 
posthumous book A Sand County Al- 
manac, in which he expounded some 
of his wilderness philosophy, was wide- 
ly acclaimed. 


South-wide Forest Tree 
Improvement Meetings te be Held 


“Accomplishments in Forest Tree Im- 
provement in the South” is the topic to 
be disenssed in the South-wide meet- 

» ve held at Tulane University, 

] on January 5-6, 1955. 

on the program will be 

if the Maria Moore 

daauon; Paul Rudolf, Lake 

ta Experiment Station; 

Philip Wakeley, Southern Forest Ex- 

periment Station; Bruce Zobel, Texas 

Forest Service; F. I. Righter, Institute 

of Forest Genetics, Placerville, Calli- 

fornia; Tom Perry, University of Flor- 

ida; Francois Mergen, Yale Univer- 

sity; E. L. Demmon, director of the 

Southeastern Forest Experiment Sta- 

tion, and other leaders in tree im- 
provement work. 

This is the third South-wide meet- 
ing on tree improvement; previous 
meetings have been held in Atlanta in 
1951 and 1953. The Committee on 
Southern Forest Tree Improvement is 
sponsoring the meeting. 

Philip A. Briegleb, director of the 
Southern Forest Experiment Station, 
New Orleans, is in charge of local 
arrangements. 

The meeting is open to foresters, 
forest landowners, and others inter- 
ested in forest tree improvement work. 


Fore 


Forest Soils Conference Held 


The State University of New York 
College of Forestry was host to over 
thirty soils specialists at the North- 
eastern Forest Soils Conference in the 
Adirondacks, August 25-27. 

Coming from West Virginia, Penn- 


sylvania, Connecticut, Massachusetts, 
New Hampshire, Vermont, Maine, New 
York, and the provinces of Ontario 
and Quebec, the group met at the Col- 
lege’s Pack Forest in Warrensburg for 
registration and a field trip, led by 
Donald P. White, chairman of the 
Conference. 

After the banquet on the evening of 
the first day, H. L. Lunt presided over 
a report and discussion of the planting 
site committee. 

The second day of the conference in- 
cluded field trips to the Mink Pond 
Area, the College of Forestry’s Huut- 
ington Forest, the Finech-Pruyn Ex- 
perimental Forest, the Herman-Wam- 
beck Soils, the Big Brook Burn Areas, 
and the Fernow Plantations at Waubek 
Corners. 

Walter Lyford and Donald White 
led the group to all the sites except 
that of the Fernow Plantations. C. 
Eugene Farnsworth of the College of 
Forestry conducted the members 
through these historic plantations and 
headed a discussion of historical ex- 
periments in conversion from Northern 
hardwoods to conifers by clear cut- 
burn-plant technique. 

Chairman White presided 
business meeting at Paul Smiths Col- 
lege the same evening, and H. L. Lunt 
presided over a planting site require- 
ments report. 

On the conference’s last day, G. M. 
Twombly and White led a tour through 
Paul Smiths Forest, the Bay Pond 
Area, and adjacent locations to demon- 


over a 


strate forest and site changes related 
to land use history on Adams Soil. 

The conference was the seventh an 
nual one for the group which now in 
cludes over 100 professional persons 
in the Northeast including Canada. 
The main object of the association is 
to discuss various forest soils programs 
of mutual interest. 
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ROOTSPRED 
TREE PLANTERS 


Two models—Heavy-duty, rugged 
for rough conditions 


STANDARD 


Will plant your trees in heavy, 
stony soils; sod on steep hillsides. 
Heeling wheels adjustable to line 
up with tree row in sidehill plant- 
ing. Widely used by Christmas 
tree growers who demand quality 
planting on rough land. 


Heavy-duty machine for Ford, 
Ferguson, Case, International Su- 
per C, etc. 

M-4 


Quality planting on recently cut- 
over land (stumps, roots, palmetto, 
brush). For the Coastal Plain and 
Lake States. Powerfully built 
with 28” coulter protecting trench- 
er—won’t clog. Articulated con- 
struction facilitates planting on 
short curves. Fits same tractors 
with hydraulic lift. 


ROOTSPRED 


St. Petersburg, Penna. 
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GROW TREES 


FOR XMAS TREES AND FORESTRY 
Fir, Pine and Spruce in Variety 
Seedlings and Transplants 
Write for Price List 
Suncrest Evergreen Nurseries 


P. O. Box 643, Johnstown, Pa. 











Kamp-Pack 


“OUTDOOR FOOD” HELPS RANGERS, 
FORESTERS, TRAVEL LIGHT and FAST 


Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 
foresters, too. 


Write for KAMP-PACK booklet and Bernard INSTI- 
TUTIONAL FOOD LISTS for be-man lumberjack meals. 


BERNARD FOOD INDUSTRIES... 2 plants to serve you 


P O.. Box 487, San Jose, Calif, 


° 559 West Fulton Street, Chicago 6, Ill, 
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Northeastern Forest Tree of 60 
Improvement Conference A permanent 
The second Northeastern Forest 
Tree Improvement Conference was 
held at the Pennsylvania State Chairman, E. 
Forestry School, Mont Alto, Pa., 


) 


Aneust 24-25, with an attendance bure,. Pa 


organization was 
formed with the following officers 
elected to serve two-vear terms: 

QO. Ehrhart, Arm- 
strong Forest Company, Johnson 
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CONFEREES who attended the Northeastern Forest Tree Improvement Conference held at Mont Alto, Pa., on August 


Photo by Charles R. Lockard, t NS. Forest Service 


Vice chairman, Scott S. Pauley, 
Cabot Foundation, Harvard Uni- 
versity, Petersham, Mass. 

Executive secretary, Ernst J 
Schreiner, Northeastern Forest Ex- 
periment Station, Upper Darby, 
Pa. 
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Your friends will exclaim over and treasure these charming, novel 
CARDS OF WOOD. Wafer-thin, flexible, made of Holly, Pine, Cedar 
and other exquisitely grained woods, 334” x 434”, printed with ap- 
propriate designs and messages 





Special Offer: Send only $1 for 6 ($1.50 worth) 
assorted beautiful cards with envelopes and illustrated 
folder. You'll want to re-order before Christmas! 


BOOKMARKS OF WOOD make attractive, inexpensive gifts. Made 
of the same lustrous, satiny woods, gay with colored ribbons and 
lustrous tree decorations. $1 for 4 all different, with greeting cards, 
envelopes. Order Now! 


Business Cards, Announcements, Menus 


CARDS OF WOOD Manlius 13, New York 
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one hand. Protected blade 
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St. Regis Awards Scholarships 


St. Regis Paper Company announces 
the award of five undergradute schol- 
arships in forestry as part of its schol- 
arship program for the academic year 
1954-55. Three undergraduate scholar- 
ships are awarded in the South, and 
one each in the Northwest and North 
east. A 
awarded earlier this year. 

The scholarships in the South are 
provided, one each, at Alabama Poly- 
technic Institute, the University of 
Florida, and the University of Georgia. 
Each amounts to $800 a year for a 
period of two years, and is awarded to 
an outstanding Junior student at the 
schools mentioned. 

Scholarship winners in the South 


fellowship in forestry was 


were chosen by a committee composed 
of Regional Forester Charles Con- 
naughton of the U. S. Forest Service 
at Atlanta, Georgia; C. Huxley Coul- 
ter, Florida state forester; and Albert 
Ernest, St. Regis vice president in 
charge of southern woodlands opera- 
tions. 

The winners of the southern scholar- 
ships are: John Donald Baxter, of 
Fort Payne, Alabama—Alabama Poly- 
technic Institute; Charles H. Barnes, 
of Panama City, Florida—University 
of Florida; and Jabez McCorkle, Jr., 
of Buena Vista, 
of Georgia. 


Georgia—University 

The scholarship winner in the North- 
west is Neil L. Zimmerman, of Oak- 
land, Calif., a student at Oregon State 
College. He was chosen by a commit 
tee consisting of U. S. Regional For- 
ester J. Herbert Stone; Robert Cow- 
lin, director of the U. S. Forest Ex- 
wriment Station at Portland, Ore.; 
J. M. Lamb, resident manager of the 
3t. Regis mill at Tacoma, Washington; 
and A. B. Recknagel, St. Regis for- 
«stry consultant. 

In the Northeast, the St. Regis schol- 
utship winner is William W. Oliver, of 
Thornton, Penn., a student at the Uni- 
versity of New Hampshire. The schol- 
urship committee in the Northeast was 
vomposed of U. S. Regional Forester 
Charles Tebbe, Philadelphia, Pa.; John 
McGuire of the U. S. Forest Experi- 
vent Station, Upper Darby, Pa.; and 
Mr. Recknagel. 

St. Regis offers each of the under- 
graduate scholarship winners employ- 
ment during the intervening summer 
on some forestry project. Their con- 
tinuance as recipients during the senior 
vear depends upon their records in the 


This is the 
second year of the company’s award 


field as well as in school. 
program. 


Paul Casamajor Joins 
Research Organization 

Paul Casamajor has resigned as for- 
ester-photogrammetrist at Shasta For 
Calif., to take a 
position with Broadview Research and 


ests Co., Redding, 
Development Co. of Burlingame, Calif. 
He will assist in the development ot 
photographie interpretation research 
in connection with forestry, industry. 


and the U. S. military forces. 


Gulf States 
Scholarships Announced 

Three scholarships at Alabama Poly 
technic Institute, 
awarded by the 


Auburn, have been 
Gulf States 


Corporation, Tuscaloosa, Ala 


Paper 


Warren S. Thompson, formerly as- 
sistant forester at State 
College, has received the $2,000 H. E. 


Westervelt Forestry Fellowship made 


Mississippi 


hy the corporation in honor of its 
founder. 

In addition two sophomore schol- 
arships of $400 each were made avail- 
able to Joe H. Williams and Kenneth 
Edgar Howell, students at the Insti 
tute. 


A.P.A. Appoints Logging 
Engineer for Lake States Region 


The American Pulpwood Association 
has announced the appointment ot 
Henry M. Shepard as Lake States log 
ging engineer. Shepard joins the APA 
staff as its third regional logging engi 
neer, the others being headquartered in 
New Hampshire and Alabama. 

Shepard comes to the A.P.A. from 
the Eastern Pulp Wood Company at 
Calais, Maine, where he was employed 
for the past nine years as assistant to 
the vice president and manager. 

He has been an active member of the 
A.P.A. Northeastern Technical Com 
mittee for the past five years and is 
well acquainted with the association 
program and objectives. 

His headquarters location in the 
Lake States had not been definitely 
established. 

The field staff of the A.P.A. logging 
engineers in addition to Shepard is 
now comprised of: J. A. Holekamp. 
Ala., Southeast, 
Southwest, and Appalachian regions; 
W. H. DeRosier, Gorham, N. H., cover- 
ing the Northeast; and H. H. Jeffer- 
son, New York City, covering all re 
gions on safety and training. 


Sylacauga, covering 
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The WX-10 is a heavy duty 


general utility pumper built for the 
toughest service conditions. The 7'2 
hp engine puts out exceptionally good 


volume and pressure . . . up to 32 
gallons per minute at 250 Ibs. pres- 
sure. 

With ‘‘sled-type” mounting and 
weighing only 150 Ibs., the WX-10 
has the portability and maneuverabil- 
ity of a much smaller pumper . . . 
even in rough terrain. Equipped with 
electric starter the WX-10 is ideal 
for tanker use and other semi-port- 
able applications. 


Dimensions: 
Length 30” Width 21” Height 22” 
Weight: 
150 Ibs. (with starter 170 Ibs.) 
Performance: 


Pressure 50 100 150 200 225 250 
Gallons per minute 40 38 37 36 35 32 
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supply equipment... 
the best lightweight 

hose you can buy. ~ 
“Pacolized” Hose is 
permanently mildew - 
proof and rot-resistant, 
the most flexible hose of its type. 


Specify “Pacific” when you buy 

impers, hose and accessories 

_ write to “Pacific” for full 

information on the WX-10 and 

the full line of portable fire 
equipment 
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SEATTLE 1, WASHINGTON 
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H. G. Wilm Attends Two 
European Conferences 


Dr. Harold G. Wilm, associate dean 
for biological sciences and graduate 
studies at the State University of New 
York College of Forestry, was United 
States delegate at two international 
meetings in Europe in September 

Dr. Wilm attended the General As 
sembly of the International Union of 
Geodesy and Geophysics and the In- 
ternational Association of Hydrology 
in Rome, Italy. 

He also represented the United 
States at the sessions of the Permanent 
Committee of the International Union 
of Forest Research Organizations at 
Nancy, France. 

Before coming to the College of For 
estry in 1953, Dr. Wilm was chief of 
Forest Influences in the U. S. Forest 
Service. 

Dr. Wilm is the author of over 60 
technical and semi-popular articles on 


forestry, hydrology, meteoreiogy, and 


engineering, and is a past associate 


editor of the JOURNAL. 


Durward Allen Joins 
Purdue Faculty 


Dr. Durward L. Allen, formerly act- 
ing chief of the Branch of Wildlife 
Research, U. S. Fish and Wildlife 
Service, has been added to the staff of 
the Department of Forestry and Con- 
servation, Purdue University, where he 
will be associate professor of Wildlife 
Management in the School of Agri- 
culture and in the Agricultural Experi- 
ment Station. Dr. Allen holds degrees 
from the University of Michigan and 
Michigan State College. After his aca- 
demic work, he was biologist with the 
Michigan Department of Conservation 
where he carried on a number of field 
investigations in the ecology and man- 
agement of farm, game, and fur ani 
mals. During this period he had over- 
seas duty in the Army. 

Going to the U. S. Fish and Wildlife 
Service as biologist in charge of wild- 
life investigations on agricultural 
lands, Dr. Allen later became assistant 
chief of the Wildlife Research Branch 
in charge of all phases of federal wild- 


cr 
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life research. Through his own re- 
search, writing, and lecturing, he has 
earned national recognition in the field 
of wildlife management, particularly 
in relation to practical methods for im- 
proving farm wildlife habitat. Among 
the books authored by Dr. Allen con- 
sidered as major contributions to wild- 
life literature are Michigan Fox Squir- 
rel Management, Pheasants A field, and 
his most recent, Our Wildlife Legacy. 

Dr. Allen will replace Dr. Donald E. 
Stullken who has moved to Pensacola, 
Florida, where he will be employed in 
the Naval Air Station School of Avia 
tion Medicine. 


University of Florida Receives 
Grant for Genetics Research 


The wood using industry is support- 
ing the forest tree genetics activities 
of the School of Forestry, University 
of Florida, in the form of a $20,000 
grant, to be renewed annually for a 
5-year period, according to Dr. C. M. 
Kaufman, director of the school. 

Donors of the grant are pulp and 
timber companies in Florida and 
Georgia, plus a number of other wood 
using industries and interested indi- 
viduals. 
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The forest tree genetics program is 
organized to industry in the 
establishment of seed orchards of se- 
lected tree stock, graduate 
training in tree genetics at the School 
of Forestry, and intensify 
the forest genetics research program 
now conducted by the school. Dr. 
Thomas O. Perry, assistant professor, 
is in charge. He will be assisted by 
Dr. Wang Chi-Wu, formerly with 
Harvard University, and associate pro- 


assist 
provide 


and broaden 


fessor of Forestry in Kwangsi Uni- 
versity, China. 
The Florida Forestry Association 


was instrumental in arranging for this 
grant for forest genetics. 


H. B. Attaway Named Supervisor 
Florida’s Forest Ranger School 


Herbert B. Attaway, Jr. has been 
named supervisor of the University of 
Florida’s Forest Ranger School at 
Lake City. 

He sueceeds Clarke Mathewson who 
resigned to accept another position. 

As supervisor and head professor 
of the Ranger School, Mr. Attaway 
will direct the program in technical 
and vocational forestry offered at the 
school. 

The school is an adjunct of the Uni- 
versity’s School of Forestry and offers 
a one year course of technical forestry, 
as against the undergraduate and 
graduate program for professional 
forestry offered at the University. 

Mr. Attaway joins the Ranger 
School staff from the position of for- 
estry agent which he beld since 1951 
with the Atlantic Coast Line Railroad 
Company. 

A native of Beaufort, South Caro- 
lina, he received both his B.S. and 
M.S. degrees in forestry from the Uni- 
versity of Florida. 

He is a veteran of World War II 


having served in the U. S. Coast Guard. 


J. E. Carothers Joins 
Alabama Polytechnic Institute 


J. Edwin Carothers, a native West 
Virginian, has joined the API forestry 
staff as assistant forester and assistant 
professor according to Dr. E. V. Smith, 
dean, School of Agriculture. 

Carothers fills the position recently 
vacated by B. M. Cool who is on leave 
of absence studying for his doctorate 
at Michigan State College. 

The new appointee holds the master’s 
degree in agricultural economics from 
Towa State College, and the bachelor’s 
and master’s in forestry from the Uni- 
versity of Michigan. He has also stu- 
died at Salem College in West Vir- 


ginia, Yale University, and Cornell 
University. 

He has held positions as forester for 
Long-Bell Lumber Company, Shreve- 
port, La.; junior forester and farm 
planner for the S.C.S. in Louisiana; 
forester in Alpine, Tenn., for the Board 
of National Missions, Presbyterian 
Church; and director of students at 
Frisbie House, Ames, Iowa. 


8. K. Suddarth Joins 
Purdue Faculty 

Dr. Stanley K. Suddarth, formerly 
associate director of Air Force Re- 
search with Statistical Laboratory, 
Purdue University, has joined the staff 
of the Department of Forestry and 
Conservation of Purdue. Dr. Suddarth 
will be engaged in wood utilization and 
timber engineering research in the 
Wood Research Laboratory. 

Dr. Suddarth received his B.S. ot 
Forestry from Purdue in 1943. Follow- 
ing graduation he served as a 
officer with the U. 
During this service period, he received 
training in electronic 
Harvard and M.I.T. Upon his release 
in 1946, Dr. Suddarth returned to 
Purdue and obtained an M.S. in Mathe- 
maties and a Ph.D. in Agricultural 
Economies and Forestry. In January, 
1951 he became a member of the Sta- 
tistical Laboratory Staff and was ap- 
pointed associate director in July of 
the same year. 


radar 
S. Marine Corps. 


engineering at 
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B. W. Henry Heads Southern 
Institute of Forest Genetics 

Dr. Berch W. Henry has been ap 
pointed head of the new Southern In- 
stitute of Forest which the 
Southern Forest Experiment Station 
is establishing in southern Mississippi. 
The Institute will function as a part 
of the Station. 

Philip A. Briegleb, 
Station, New Orleans, said that Dr. 
Henry will immediately organize the 
Institute and start a program of. re- 
search. 

The institute is to serve the entire 
South, from Virginia to Texas. It 
will investigate fundamental problems 
in forest genetics, do applied research 


Geneties 


director of the 


SY] 


and breeding, and 
demonstration area and 
source of information for forest ge- 


in tree selection 


serve as a 


netics research and application. 

The institute, it was stated, will in 
no way compete with other genetics 
work already existing 
private, state, or federal agencies. In 
stead, it is intended to supplement and 
assist such work. 

Headquarters will be at the Harrison 
Experimental Forest, about 20 miles 
north of Gulfport, Mississippi, on 
Highway 55. Offices, a laboratory, and 


being done by 
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a greenhouse were built on the forest 
during CCC days and will be expanded 
to serve the institute. 

Dr. Henry has had training and ex- 
perience in the development of disease- 
resistant strains of trees, including the 
southern pines. He received the bache- 
lor’s and master’s degree from West 
Virginia University, his Ph.D. in 1941 
from the University of Wisconsin for 
work in plant pathology and physiol 
ogv. He was elected to membership in 
Phi Beta Kappa and Sigma Xi, na 
tional honorary societies. 

During 1938-43 Dr. Henry assisted 
in a program of selection and testing 
strains of white pine for resistance to 
the blister rust. He also discovered 
and named the fungus causing the 
hitherto unknown oak wilt 
From 1943-48 he served in the Naval 
Reserve and condueted civilian research 
for the Defense Department. In 1948 
he commenced working on diseases of 


disease. 


southern pines and has done original 
work on the fusiform rust and brown- 
spot needle disease. 

R. M. Allen and Dr. Lloyd F. Smith 
of the Gulfeoast Research Center will 
transfer to the Genetics Institute, Bri- 


egleb stated. Along with new studies 





Bercno W. HENRY 


in genetics they will continue going 
projects such as the cooperative spe- 
cies-site tests and the work in pine re- 
generation and management. 

Philip C. Wakeley, who for the past 
28 years has directed the Southern Sta- 
tion’s work in forest regeneration and 
venetics, will advise and assist the new 
institute. He will continue to be head- 


JOURNAL OF FORESTRY 


quartered in New Orleans, where he 
will help coordinate the Station’s ge- 
neties research with that of other fed- 
eral and non-federal agencies. 

Several entomologists at the South- 
ern Station’s Gulfport Forest Insect 
Laboratory will cooperate with the in- 
stitute in developing insect-resistant 
strains and in protecting valuable 
breeding stock. 


Howard Lull New Chief of 
Watershed Research in Northeast 


The U. S. Forest Service has an- 
nounced the appointment of Howard 
Lull as chief of the Division of Water- 
shed Management at its Northeastern 
Forest Experiment Upper 
Darby, Pa. 


St:tion, 


The announcement was made by 
Ralph W. Marquis, director of the ex- 
periment station. The Station’s terri- 
tory includes the entire Northeastern 
region from Maine to West Virginia. 

Mr. Lull, a native of Elmira, N. Y., 
was previously assigned to the Forest 
Service’s Southern Forest Experiment 
Station, where he was in charge of the 
Vicksburg Infiltration Project, a eco- 
operative hydrologic research project 
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of the U. S. Forest Service and the 
U. S. Corps of Engineers. 

Mr. Lull is a graduate of North 
Carolina State College. He did gradu- 
ate work at Yale University and the 
University of Maryland. He worked 
three years in the Soil Conservation 
Service, and was in the Marine Corps 
three years, before joining the Forest 
Service in 1946. 

In his new post, Mr. Lull sueceeds 
Herbert C. Storey, who was promoted 
to chief of the Forest Service’s Divi- 
sion of Watershed Re 
search at Washington, D. C. 


Management 


Harry Fowells to New Forest 
Service Staff Post 


A new position -has been set up in 
the Division of Forest Management 
Research in the Washington Office of 
the Forest Service because of increased 
emphasis now being placed on tree im 
provement, and the need to draw to 
gether on a national basis various stu- 
dies in regeneration and silvics. Harry 
Fowells who has 
training detail in this office the past 
year has been promoted to the new 
In assignment Fowells 
will serve as a staff specialist giving 


just completed a 


position. his 
special attention to research related to 
of 
and forest genetics. 

Fowells received his B.S.F. degree 
in 1932 and his M.S.F. degree in 1933 
from State College. In 1934 
he received an appointment with the 
California Forest and Range Experi- 
ment Station where he worked 20 years 


regeneration forest stands, silvies 


Oregon 


in various phases of natural and arti- 
ficial of the California 
pines. He is well known for his many 


regeneration 


eontributions in this field of research. 
to Washington, Fow- 


completed course-work require- 


Before coming 
ells 
ments for his do-torate degree in plant 
Cali 


physiology at the University of 


fornia. 


C. K. Lyman and E. F. Barry 
to New Assignments 

Chalmer K. Lyman, forest super- 
visor, Lolo National Forest, Missoula, 
Mont., has been transferred to the 
Washington Office of the U. S. Forest 
Service as assistant chief of the Divi- 
sion of Operation. He was succeeded 
in his position by Edward F. Barry, 
assistant division chief of the Division 
Lands the 


Recreation and 


gional office. 


of in re- 

Lyman has been supervisor of the 
Lolo National Forest since April 1951. 
Prior to that time he served as staff 
officer of the Lewis & Clark National 
Forest at Great Falls and the Kaniksu 
National Forest at Sandpoint, Idaho. 
He Montana State 
University. 

Barry was transferred three years 


graduate of 


is a 


ago from the supervisorship of the 
Clearwater National Forest to the re- 
gional office. He is a graduate of 
New York State College of Forestry 
and, prior to entering the Forest Serv- 
iwe in 1933, was forester and pole in- 
spector for the American Telephone 
and Telegraph Company in New York 
state. 


Forest Entomologists 
Transferred 

Leslie W. Orr has been appointed to 
take of the Southern Forest 
Experiment Station’s research on for- 


charge 


est insects according to an announce- 
ment by Philip A. Briegleb, Station 
director. He R. J. Kowal, 
who has transferred to Asheville, N. C., 
to head similar work at the Southeast- 
ern Forest Experiment Station. — 


succeeds 


Orr is a graduate of the University 
of Minnesota. In 1930 he received the 
master of forest en- 
tomology from the University of Mich- 


selence degree im 


igan. Thereafter he pursued advanced 
studies at) Minnesota, and conducted 
and administered insect) research in 


ran RY 
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America. 1954 edition. Includes 
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NOTICE TO INDUSTRY 
Personnel Placement 


A service for industrial firms, foresters, and 
timbermen—to find the best qualified man 
for the job. List your openings in forestry 
and allied fields with me. I can supply in- 
formation on qualified men. Inquiries 
handled confidentially. 
+ * * 

Foresters send me data on your training and 
qualifications. Records are confidential. I 
maintain industry contacts and can advise 
you on job openings. No fee required unless 
position is accepted. 


Keith Cranston, Forestry Consultant 
LELAND, MISSISSIPPI 














Forestry Employment 








S.A.F. members are privileged to insert one 
60-word advertisement in this column without 
charge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next. 

Obviously, the Society cannot assume re 
sponsibility beyond making it possible for pros- 
pective employee and employer to enter into 
negotiations. 


Position Available 


Position available for area extension forester 
to conduct educational program in cooperation 
with county agents B.S. in forestry required 
Kesidence or experience in Kentucky or ad 
joining state preferred, Minimum salary $3600 
Address F. J. Welch, of Extension, 
Lexington, Ky. 


Positions Wanted 


Director 


Graduate forester, Lowa State B.S.F. 1952 
recently separated from military service; 26 
narried Experience: timber-stand improve 


ment, cruising, scaling, and growth prediction 
Interested in training program in Lake States, 


eastern or western United States 

Box A, Journal ef Forestry, Mills Building, 
Washington 6, D. C. 

(iraduate forester, 26, married Experience 


supervision of and marking for log, poe 
piling, and pulpwood procurement; commer 
11 thinning and other TSI work; manage 
ment and acquisition inventories planting 
fire suppression, trepass Presently assistant 
on large district Desire location with con 
sultant or other organization offering responsi 
bility and opportunity 

Box B, ournal of Forestry, 
Washington 6, D.C. 


Mille Building, 





A & M, M. F., Univ. of 
family, veteran Now fed 
Experience cruising, map 
ping, timber marking, timber sales, stumpage 
appraisals, road locating, fire control and pub 
lic relations. Desires field position, private or 
publi n West control and forest 
management te 
Bex D, Journal of 
Washington 6, D. ¢ 


ore Colo 
Michigan Age 34 


ally employed 


ising cost 
hniques 


Forestry, Mills Building, 


Federally employed graduate forester seeks 
position with private industry in Lake States 
or Northeast Age 34, married with family 
Graduate work in Forest Management. Present 


position making and administering timber sales 


land and timber appraisals, and general forest 
management over extensive irea im Pa: ific 
Northwest 

Box FE, Journal of Forestry, Mills Building, 


Washington 6. D. ¢ 


l 1940 Ore 


experience 


ndustrial forester available. B.S.t 


on State ige 40 years. 15 years 


logging snd = management personnel super 
Visio! natruction timber appraisal timber 
cruising, fire control, logging engineer, and log 
scaling 

Bex F,. Journal ef Forestry, Mills Building, 


Washington 6, D. ¢ 





Wisconsin, Maryland, and Washing- 
ton, D. C. 

Since 1949 he has been at Ogden, 
Utah, in charge of the U. S. Agricul- 
ture Department’s forest insect survey 
and control operations in the Inter- 
mountain region. 

R. J. Kowal has been in charge of 
the Gulfport Forest Insect Laboratory 
since 1945. In this position he directed 
federal forest insect research in the 
mid-South and in the Panama Canal 
Zone. He has worked on problems re- 
lating to disease transmission by in- 
sects, protection of wood from termites 
and powder post beetles, and the de- 
tection and control of insects attacking 
living trees. 

Kowal has a master’s degree in for- 
est entomology from the New York 
State College of Forestry, Syracuse 
University. 

Interior Timber Cut 
Valued at $21,740,662 

More than a billion feet of 
timber were harvested from Depart- 
ment of the Interior lands during 1953, 
according to a compilation released by 


board 


the department. 

While the average value of timber 
taken shows a slight drop of 52 cents 
feet, reflecting 
lcwer stumpage prices throughout the 
country, the timber was valued at $21,- 
740.662 for the 1,348,711,000 board 
feet eut. This compares with the $22, 
680,683 valuation of the 1,363,572,000 
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board feet in the previous year’s cut. 
The average value per thousand board 
feet in 1953 was $16.11 as contrasted 
with $16.63 in 1952. 

On lands under the supervision of 
the Bureau of Land Management the 
volume sold totalled 615,173,000 board 
feet with a value of $11,647,390. In 
addition there were 4,583,000 board 
feet cut for “free use,” valued at $34,- 
475. The cut on the valuable Oregon 
and California Railroad revested lands 
in the State of Oregon was 520,004,000 
board feet with a total value of $10,- 
518,328. The “free use” cut on O & 
C lands was 228,000 board feet valued 
at $1,327. The eut on the publie do- 
main in continental United States to- 
taled: United States, 81,693,000 board 
feet valued at $1,096,119; Alaska, 13,- 
176,000 board feet valued at $32,863. 
“Free use” cut totaled: United States, 
2,426,000 board feet valued at $30,968; 
Alaska “free use”, 1,929,000 board feet 
valued at $2,450. 

On Indian lands, timber sales were 
valued at $9,301,669 for the 575,787,000 
board feet sold. “Free use” timber eut 
totaled 120,402,000 hoard feet valued 
at $265,939. 


Willamette Forest Genetics 
Research Center Reopened 


In two steps aimed at strengthening 
forest research in the Douglas-fir re- 
gion, the U. S. Forest Service has re- 
activated the Willamette Research Cen- 
ter and initiated a forest genetics pro- 
gram, both in cooperation with the 
School of Forestry, Oregon State Col- 
lege. Arrangements for establishing 
headquarters in Corvallis, Ore., have 
been completed, according to an an- 
nouncement by R. W. Cowlin, director 
of the Forest Service’s Pacifie North- 
west Forest and Range Experiment 
Station, and Dean Paul M. Dunn of 
the School of Forestry. 

A major objective of the genetics re- 
search program will be improvement 
of Northwest tree through 
plant breeding and careful selection of 
seed. In addition to new investigations 
planned, the project will serve as a 
basis for expansion of tree improve- 
ment studies begun by the Station as 
early as 1912. By concentrating future 
activities at Oregon State College, ad- 
vantage can be taken of propagating 
and laboratory facilities as well as the 
opportunities of using test grounds in 
the Forestry School’s McDonald For- 
est. 

Leader of the reorganized 
work center will be Robert H. Ruth, 
who has been in charge of the Cascade 
Head Experimental Forest since 1946. 
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Carl M. Berntsen, his present assistant, 
will remain at the Experimental For- ~ ; . 
est as resident forester in charge under s C . | Ox F 2 ‘tC IV LL 
Ruth’s direction. A similar position on OL u (ing OTe S € Y S 
the H. J. Andrews Experimental For- 
est will be occupied by Richard C. _ Professional Services Offered by 
Koenig. j ; 

The position of forest geneticist in Members of the Society of American Foresters 


charge of the tree improvement re- 





search program has been filled by re- 
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1124 Puget Sound Bank Building 
Tacoma 2, Washington 
Telephone—MArket 0886 





Also 





—Personnel Placement Services 


—— A Southwide Professional Service 








GEO. L. DRAKE 


Forest Consultant 





GEORGE BANZHAF & COMPANY 


Forestry Relations 622 North Water Street MILWAUKEE 2 BRoadway 6-2062 


Organization . 
Consultants to the Forest Industries 
Company Forestry 





Forest Protection 





Association Work—Evaluation FOREST APPRAISALS FPOREST TAXATION 
GROWTH AND MANAGEMENT PLANS 


FRANK J. LEMIEUX 


Consulting Forester 
25 Years’ Experience in North and South America 


1124 Puget Sound Bank Building 833 WHITNEY BLDG., NEW ORLEANS 12, LA. 
Tacoma 2, Washington 
Telephone—MaArket 0886 


Forest Properties—International 


Forest Projects—Forest Policy 














TIMBERLAND MANACEMENT, INVENTORY AND APPRAISAL 
“OVER 50 MILLION ACRES SINCE 1910 





WILLIAM H. PRICE 
FOREST MANAGEMENT JAMES W. SEWALL, COMPANY 


Specializing in FOREST - FHOMEERS 
Timber Tax Problems OLD TOWN, MAINE 


2626 W. Lynn—Seattle 99, Wash. 


BRANCH: JAMES W. SEWALL CO. (CANADA) LTD., FREDERICTON, NEW BRUNSWICK 
Alder 7482 
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field. Dean 
Dunn and his staff will provide as- 
sistance in the development of the pro- 
gram. Investigations will be closely 
correlated with geneties studies now 
heing planned by the School’s Forest 
Experiment Station, the Oregon State 
soard of Forestry, the 
Washington College of 
the Industrial Forestry 
3oth Ruth and Silen are graduates 
of the School of Forestry at Oregon 
State College. Silen received a master’s 
forestry at Yale 
School in 1948, and Ruth 
similar graduate 
State in 1950. 


research in the genetics 


University of 
Forestry, and 
Association. 


degree in Forestry 
obtained a 


degree at Oregon 


Ceorgia Forest Research Council 
Launches Program 

Cooperative agreements were recent- 
ly completed between the Georgia For 
est Research Council and three forestry 
agencies, the School of Forestry of the 
University of Georgia, the Georgia 
Forestry Commission, and the South 
eastern Forest Experiment Station to 
develop and expand forestry research 
Under these agreements 
the School of Forestry and the Station 
received $26,000 for a coordinated tree 


in Georgia. 


improvement and breeding program. 


The School was also granted $4,000 to 
supplement ifs 


studies on the control 





JOURNAL OF FORESTRY 


of undesirable hardwoods. In addition, 
the Station received $10,000 for dis- 
ease and insect control studies in con- 
nection with the state’s 125,000,000 
seedling nursery program. The Coun- 
cil provided $10,000 for the construe- 
tion of a laboratory at the Macon facil- 
ities of the Georgia Forestry Commis- 
sion. This laboratory will be used by 
the pathology, entomology and genetics 
research staffs for work dealing with 
problems of nursery production, seed 
testing and the general improvement of 
the quality of pine planting stock. 
The Georgia Forest Research Coun- 
cil was created by the last state legis- 
lature to further the development of 
an adequate forest research program 
in the state. Governor Herman F. Tal- 
madge appointed the following to serve 
on the Council: Wallace Adams, form- 
er state senator, Glenwood; J. J. Arm- 
strong, manager, Woodlands Division, 
Union Bag and Paper Corporation, 
Henry G. Garrard, state 
representative, Washington; Charles 
B. West, West Lumber Company, At- 
lanta; Mose Gordon, Commerce; T. E. 
Kennedy, Jr., state senator, Ashburn, 
and Guyton DeLoach, director, Georgia 
Forestry Commission, Atlanta. Funds 
to initiate the research program were 
a grant of $50,000 by 


Savannah; 


prov ided by 
Governor Talmadge. 
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$2.50 


are eligible to wear these emblems. 


| SOCIETY OF AMERICAN FORESTERS 
425 Milis Bldg., 17th St. and Pennsylvania Ave., N. W. 
WASHINGTON 6, D. C. 





| For “HIM” at Christmas 
Distinctive SAF Membership Emblem 


Tie Chain 
$6.00 [_) 
Tur Empcems pictured above in actual size are 10K gold, with gold letters on 


a dark green background surounded by a gold border 
Order 


Pin 


$4.00 [ 
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the style you prefer from 

















USERS OF SAP STAIN CONTROL CHEMICALS: 





New ingredient makes 
Permatox 10-S easier to handle 
and mix than ever before 


Since 1933 Chapman has conducted con- 
tinuous research to improve sap stain chem- 
icals and methods of application. The new- 
est Chapman research development in thts 
field makes Permatox 10-S practically dust- 
free by the addition of a new ingredient to 
this tried-and-proven formula. 

There is no increase in price {or this 
improved Permatox 10-S. 

Permatox 10-S prevents both sap stain and 
mold in hardwoods and softwoods. Mixed 
with Chapman Ambrocide, it also protects 
lumber against damaging attacks by ambrosia 
beetles and other insects. 


CHAPMAN CHEMICAL COMPANY 


Dermon Bldg.. Memphis 3, Tenn. 
Ferminal Sales Building, Portland 5, Ore. 





Write For Free Bulletin on Stain and Insect Control 


Gurus) PERMATOX 10-S 


Prevents both sap stain and mold, in freshly cut hardwoods and softwoods 













115 HORSEPOWER 
15% INCREASE IN POWER 
NO INCREASE IN PRICE 


The new, improved Caterpillar No. 12 Motor Grader 
features greater power and from-the-seat starting. 





Now there’s a new high in performance in CAT* Diesel 
No. 12 and No. 112 Motor In keeping with 


Caterpillar’s policy of constant product improvement, both 


Graders. 


these rugged machines incorporate new features that in- 
The new No. ]2 pac ks 
115 HP—and has faster reverse speeds low 
} m.p.h.: high reverse, 6.3 m.p.h. For durability, 
the capacity of the transmission and clutch has been in- 
Other im- 
12 and No. 112. are: 


convenient one-lever from-the-seat starting and the 


crease their profit-making capacity. 
more power, 
reverse, 


creased to match the greater horsepower. 
provements, standard in both the No. 


accelerator-decelerator pedals that permit changing speeds 
without changing throttle setting. 

With these and other new features. you can figure on 
even more work at lower cost from the No. 12 and No. 112. 
Along with the No. 212, they are the only motor grad- 
ers whose major components are built entirely by one 


in BOTH No. 12 and No. 112 


One-lever from-the-seat starting 
Accelerator-decelerator pedals 

Improved hand throttle 

Redesigned instrument panel in easy-to-read location 
No increase in price 


Their 
performance record is unmatched—more than 99°; ever 
built are still in use. Ask your nearby Caterpillar Dealer 
to show you how these machines can step up production 


and profits for you! 


manufacturer and serviced by one organization, 


Peoria, Illinois, U. S. A, 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks 


Caterpillar Tractor Co.. 








